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INTRODUCTION

The purpose of alaboratory manual is to provide a standardized methodol ogy for assay
performance. Standardized methodologies minimize variability and allow for the comparison of
results from laboratory to laboratory. Method standardization is a critical component of the
clinical laboratory where the values obtained are used to monitor and treat patients. Unlike the
research setting where the results of an experiment may be unknown, the results obtained in the
clinical setting are “expected” (normal values). The clinician and clinical researcher must be
assured that deviations from expected results reflect true changes due to therapy and/or disease
progression of the patient and not variation in the methodol ogy.

Thefirst versions of this manual were circulated among the virology laboratories of the AIDS
Clinica Trias Group (ACTG) asindividua consensus laboratory protocols for usein ACTG
clinicd trias. In January 1993, these documents were compiled into a laboratory manual, which
was revised and reprinted in September 1994. The distribution of the manual and its use by
groups outside of the ACTG laboratories has increased significantly over the past severa years.
In an effort to make the manual applicable to al researchers working in the field, as well as allow
for itsuse in the clinical laboratory, the manual was revised extensively in keeping with the
guidelines recommended by the Clinical Laboratory Improvement Act.

The development of consensus assays protocol included in the manual has required agroup effort
involving many individuals working in the area of HIV virology. However, the compilation of this
version of the manual has been accomplished by the DAIDS Virology Technologist
Subcommittee. It isamanual written by the technologist for technologist. Aswith any effort of
this magnitude, there are afew individuals who deserve special recognition: past and present
chairpersons of the Virology Technologist Subcommittee - Ms. Suzy Woznick (formally
University of North Carolina, Chapel Hill), Ms. Carolyn Begtty (University of Minnesota) and Ms.
Joan Dragavon (University of Washington, Seattle), aong with Mr. Brian Staes of the Virology
Quality Assurance Contract at Rush-Presbyterian-St. Lukes Medical Center have spent many
hours writing, reviewing and rewriting. Finally, many thanksto Ms. Daniella Livnat of the NIH
Division of AIDS Program Office, without whose tireless commitment, encouragement and
organizational skills the entire project would have never succeeded.

The manual is recognized as an official NIH publication and should be cited as follows: Division
of AIDS, National Institute of Allergy and Infectious Diseases. 1997. DAIDS Virology
Manual for HIV Laboratories. Publication NIH-97-3828. U.S. Department of Health and Human
services, Washington, D.C. It isanticipated that the manual will be available electronically
through the World Wide Web during 1997 and that updates and revisions will be made as
necessary.

Patricia S. Reichederfer, Ph.D

Program Virologist
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BIOSAFETY

On December 6, 1991, the Occupational Safety and Health Administration (OSHA) enacted:
Occupational Exposure to Bloodborne Pathogens, Final Rule: 29 CFR Part 1910-1930. The main
purpose of this standard is to regulate facilities where employees could be exposed to bloodborne
pathogens and to promote safe practices in an effort to minimize the incidence of disease due to
these pathogens. Furthermore, it strives to reduce/eliminate occupational exposure to Hepatitis B
Virus (HBV), Human Immunodeficiency Virus (HIV), and other bloodborne pathogens that
employees may encounter in their workplace.

There are a number of excellent principles that should be followed when working with materias
that contain bloodborne and other pathogens. These include:

It is prudent to minimize all exposure to all pathogenic organisms.
Risk of exposure to pathogenic agents should never be underestimated.

Laboratory areas should ingtitute as many engineering and work practice controls as
possible to eliminate or minimize exposure to pathogenic organisms.

As provided in 29 CFR 1910-1930, occupationa exposure means reasonably anticipated skin,
eye, mucous membrane or parenteral contact with blood or other potentially infectious materials
that may result from the performance of an employee duty. Other potentially infectious materias
may be semen, vagina secretions, cerebrospinal fluid, amniotic fluid or any potentially infected
body fluid. It may aso include unfixed tissue or organs, HI\VV/HBV-containing cell or tissue
cultures, organ cultures and their culture medium or other solution.

There are a number of areas that must be addressed in order to effectively eliminate or minimize
exposure to bloodborne pathogens. The principle investigators, |aboratory supervisors, and all
laboratory personnel are responsible for ensuring compliance in these areas. Areas that should be
included are:

The use of Universal Precautions

Establishing appropriate engineering controls
Implementing appropriate work practice controls
Using necessary personal protective equipment
Implementing appropriate housekeeping procedures

Universal Precaution Guidelines are based on the assumption that medical history and examination
cannot reliably identify all patients infected with HIV, HBV, or other potentially infectious
disease. Therefore, blood and body precautions must consistently be used with ALL patients and
patient samples.
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Engineering Controls are used to eliminate or minimize employee exposure to bloodborne
pathogens. Equipment such as sharps disposal containers, hand washing sinks, biological safety
hoods and special ventilated laboratory facilities are used as appropriate.

A number of Work Practice Controls help to reduce risk. Employees should wash their hands
immediately after removal of gloves or other personal protective equipment. Following any
contact of body areas with blood or infectious materials, employees should wash/flush their hands
or exposed mucous membranes with water. Contaminated needles or other sharp objects (pipette
tips, serological pipettes etc.) should be disposed of appropriately. Needles should not be
recapped. Eating, drinking, smoking, applying cosmetics and handling contact lensesis
prohibited. Food and drink may not be kept in laboratory areas. Procedures should be conducted
in such amanner to minimize splashing, spraying or generation of aerosols. Infectious materias
must be placed in leak-proof containers. An appropriate biohazard warning label should be
attached to any contaminated equipment. Many other aspects of work practice should be
considered to minimize the possibility of exposure.

Personal Protective Equipment is one of the main lines of defense against bloodborne pathogens.
Gloves, gowns, face shields/masks, safety glasses/goggles, biologica safety hoods, etc. should be
used consistently and properly

Housekeeping should be considered. All equipment and surfaces should be cleaned and
decontaminated after contact with infectious material. Potentially contaminated broken glassware
should be picked up using mechanical means (broom and dustpan). Waste containers should be
maintained upright and routinely replaced and not allowed to overfill. All infectious waste must
be disposed of appropriately.

Many other practices which could minimize/eliminate exposure to infectious materials should be
considered according to the specifics of each workplace.

All guidelines, recommendations and descriptions above are intended as a reminder that the most
important elements of creating and maintaining a safe workplace are common sense, planning, and
consistency in following a plan. More complete and detailed descriptions can be found in the
CDC/NIH handbook, “Biosafety in Microbiological and Biomedical Laboratories’ 3"d Edition,
May 1993, U.S. Department of Health and Human Services or the OSHA Handbook,
“Interpretive Guidelines of the Bloodborne Pathogen Standard”, Brenda Goodner, RN, MSN, CS,
Skidmore-Roth Publications.



SPECIMEN CODES
Primary Specimen Types
BLD - Whole Blood
BRN - Brain Tissue
CBR - Cytobrush
CRD - Cord Blood
CSF - Cerebrospina Fluid
CVB - Cervica Biopsy/Aspirate
CVL - Cervical Vagind Lavage
CXS- Cervicd Swab
GAS - Gastric Secretions
LYM - Lymph Node Biopsy/Aspirate
OTH - Other
PLC - Placental Tissue
SAL - Sdliva
SEM - Semen
SKN - Skin
SPL - Spleen
STL - Stool
TER - Tears
THR - Throat Swab
TIS- Tissue

TON - Tonsillar Biopsy/Aspirate

Virology Manua
January, 1997
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URN - Urine
VAG - Vaginal Swab

VSC - Vagina Secretions

Derivative Specimen Types

CCP - Dry pellet from positive qualitative culture.

CDP - Culture Dry Pellet. The pelleted cells from a ministock (STK) preparation.
CEL - Cédlls. Patient PBMCs frozen with DM SO and stored in liquid nitrogen.
CPE - Céll Pellet from Cervix

CSU - Supernatant from Cervix

MAC - Macrophage

OTH - Other

P3P - Presumed Third Passage Isolate. Cells and medium suspension from a ministock
(STK) preparation.

PCC - Previously Cultured Cells. Cells and medium collected from a qualitative culture
and stored at -70°C with no cryopreservative.

PEL - Dry Cell Pellet. Patient PBMCs from Ficoll-Hypague separation stored as dry
pellet at -70°C.

PLA - Plasma

PLP - Presumed Low Passage Isolate. Cells and media from a quantitative
micrcococulture (passage level 2).

SER - Serum
SPQ - Supernatant from quantitative micrococulture
STK - Ministock. Supernatant from gquantitative micrococulture (passage level 3).

SUP - Supernatant from a qualitative culture

11
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WBP - Whole Blood Pellet
VPE - Pellet from Vagina Swab

VSU - Supernatant from Vagina Swab

12
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SPECIMEN PROCESSING
l. PRINCIPLE
The success of a protocol depends in part upon the adequate collection, preservation and retrieval
of specimens. Guidelines for sample collection and storage need to anticipate the requirements of
future studies which are yet to be designed and technological advances which are in the early
stages of evolution. While thisis not always possible, certain basic tenets exist. For example, al
specimens should be collected and maintained using aseptic techniques. This includes the use of
sterile tubes, pipette tips and reagents, and a work environment that is designed to prevent
contamination of the sample.
1. SPECIMEN REQUIREMENTS
Consult specific protocol to determine the type and quantity of specimens required for each
virologic assay.
1. REAGENTS

Dimethyl Sulfoxide (DM SO) - Store at room temperature. Use aslong asit remainsclear (4 - 5
years per Sigma Chemical).

Ice.

Cryoprotective Medium - Prepare enough medium for use and discard unused portion. Increase
the following proportions (for 1 mL) as needed. Keep refrigerated.

0.4 mL RPMI
0.5 mL Feta Bovine Serum
0.1 mL DMSO
For more reagents, see Qualitative PBMC Macrococulture Assay in this Manual.

Roche Specimen Wash Solution. Store at 4 - 8°C and note manufacturer’s outdate.

IV. EQUIPMENT AND SUPPLIES

Laminar flow hood (class 2 biosafety hood)
Gloves

Disposable lab coat

Microfuge capable of speeds > 10,0009

13
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Centrifuge with horizontal rotor, capable of speeds up to 1800g and equipped with aerosol safe
canisters

Sterile pipettes

Pipetting device

Sterile plugged pipette tips

Micropipettors at various volumes

Sterile cryopreservation vials

Sterile conical, cryopreservation vias

Sterile conical centrifuge tubes

Hemacytometer and microscope or flow cytometer for cell enumeration
-20°C freezer

-70°C freezer

Liquid nitrogen storage tank and boxes or canes

Surgical sponges

Betadine

60 cc syringe with 18 gauge needle

Sterile ACD solution

V. PROCEDURES
Primary Specimen Types

1. Whole Blood (BLD)

a Collection. Consult the specific protocol for vacutainer tube requirements.
b. Processing.

1) Acid Citrate Dextrose-A (ACD-A) or Heparin tubes should be processed
within 4 - 6 hours of collection; consult the specific protocol for processing
requirements. The tubes should be centrifuged at 1200g for 10 minutes to
separate cells and plasma. The plasmais then removed avoiding the cell
layer and centrifuged again at 1200g for 10 minutes to remove any
contaminating cells and platelets. Plasma should then be aliquoted in sterile
cryovials according to Virology Specimen Storage Recommendations in
this manual or the protocol specific instructions, and stored at -70°C. The
PBMC are then separated as described in the Qualitative PBMC
Macrococulture Assay in thismanua. The PBMC can then be
resuspended, counted and used for culture, stored as dry cell pellets or
stored as viable cell suspensions.

2) Citrate Cell Preparation Tubes (CCPT) should be processed within 4 - 6

hours; consult the specific protocol for processing requirements. The tubes
should be centrifuged at room temperature in a horizontal rotor (swing-out

14
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head) at a minimum of 1500g for a minimum of 20 minutes. Do not exceed
1800g, however, or some loss of cells or damage to the tube may result.
After centrifugation, the plasma layer above the cells should be removed
and centrifuged again at 1200g for 10 minutes to remove any
contaminating PBMC and platelets. The plasma should then be aliquoted
in sterile cryovias according to Virology Specimen Storage
Recommendations in this manual, or the protocol specific instructions and
stored at -70°C. Add approximately 3.0 mL of PBS to the PBMC
remaining in the CCPT tube, cap the tube, invert once, then remove the
entire cell suspension and place into a sterile conical centrifuge tube. The
cells are then washed once in calcium-free PBS and centrifuged at 400g for
10 minutes. The PBMC can then be resuspended, counted and used for
culture, stored as dry cell pellets or stored as viable cell suspensions. If a
CCPT tubeis collected off site for next day delivery to avirology
laboratory, the tube should be centrifuged within 3 hours to separate red
cells and neutrophils from PBMC and plasma. The tube should then be
inverted to mix the plasma and cells before placing the CCPT tube in the
appropriate container for shipment. The receiving laboratory can then
remove the entire layer above the gel and separate the PBMC and plasma
with a400g spin for 10 minutes. The plasmalayer is removed and
centrifuged at 1200g for 10 minutes to remove contaminating PBMC and
platelets. The PBMC are then processed as above. This procedure of
mixing the PBMC and plasma prior to shipping will result in a dilution of
the plasma and should be noted. A dilution correction factor will then be
used in calculating the RNA copy number. For information about training
and how to purchase and receive the CCPT tubes, call Becton-Dickinson at
(201) 847-4356.

2. Cord Blood (CRD)

a

Collection. After delivery of the infant, the cord is double clamped as close to the
infant as possible. Cut between the clamps. After the infant is separated and while
the placenta is undelivered, wipe the surface of the cord twice with a surgical
sponge saturated in sterile saline in order to remove surface contamination with
maternal blood or secretions. Prep afairly large section of the cord, as multiple
sticks may be required. The cord surface is then wiped with a betadine solution of
at least 0.5% and allowed to dry for 30 seconds. Hold the cord down aslow as
possible to the remaining clamp. Puncture the umbilical VEIN as closeto the
clamp as possible, using a 60 cc syringe with an 18 gauge needle. This syringe
must contain 3 mL of ACD solution prior to beginning the procedure. Aspirate
venous blood until you meet resistance. Remove the syringe and raise the clamp
above the puncture site. Restick the umbilical VEIN until the desired amount of
blood is obtained, moving the clamp as you progress up the cord. (Some patients
may be co-enrolled in other studies and may require large amounts of cord blood.)

15
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Place 8 mL of cord blood in the appropriate CPT tubes for processing. Work
must be done quickly as cord blood clots rapidly.

If the placentais spontaneously delivered, place the placenta on a counter top and
hold the cord below the surface of the counter and follow the above procedure.

Note: The collection of cord blood viathe “dripping process’ is not acceptable
and not recommended due to increased risk of contamination between maternal
and fetal blood.

Processing. See specific protocol for processing instructions.

3. Cerebrospinal Fluid (CSF)

a

Collection. 1-2 mL of CSF are collected in a sterile screw cap tube. Transport
medium should not be used.

Processing. Freeze the specimen at -70°C if adelay of greater than 6 hours is
expected. If shipping is necessary, freeze at -70°C and ship on dry ice. Vias
should be labeled to indicate specific sample type.

4, Cervicovagina Lavage (CVL)

a

Collection.

1) 10 mL of either 1x phosphate-buffered saline (PBS) or nonbacteriostatic
normal saline (or normal saline) is drawn up through a plastic pipette into a
10 mL syringe. (The pipetteis cut below the bulb and the remaining cath
tip isinserted over thetip of a 10 mL syringe. Alternatively, a 14 gauge
angiocath can be inserted over the tip of a 10 mL syringe.)

2) Introduce the pipette through the speculum into the vagina.

3) Squeeze the pipette to bathe the cervix (pipette should be directed towards
the cervical 0s).

4) Allow the fluid to pool into the posterior fornix and aspirate into the same
pipette.

5) Repeat this procedure 2-3 times with the same fluid; do not add any
additional saline or PBS to the specimen.

6) Aspirate the fluid afina time and place into a cryovial for storage at
-70°C.

16
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Note: Specimens should be transported to the laboratory in atimely fashion
(within one hour). If thisis not possible, place specimens on ice and refrigerate
until transport.

b. Processing. The fluid may be aliquoted according to specific protocol instructions,
but should be vortexed or agitated during this process to ensure equal
concentrations in each aliquot. Freeze the sample as soon as possible at -70°C or
follow protocol specific instructions. Vials should be labeled to indicate specific
sample type.

Endocervical Swab (CXS)
a Collection

1) A Dacron swab is gently inserted 1 cm into the cervical os and rotated 360
degrees.

2) The swab is then placed into a sterile tube containing 2 mL of 1x PBS or
non-bacteriostatic normal saline.

3) Rotate the swab 360 degrees against the inside of the tube to remove as
much fluid as possible. Vortex the vid if thisis possible; this procedure
will aid in extracting the fluid from the swab.

4) Place the fluid in acryovid.

5) Discard the Dacron swab.

Note: Specimens should be transported to the laboratory within one hour. If this
is not possible, place specimen on ice or refrigerate until transport.

b. Processing. The fluid may be aliquoted according to specific protocol instructions,
but should be vortexed or agitated during this process to ensure equal
concentrations in each aliquot. Freeze the sample as soon as possible at -70°C or
follow protocol specific instructions. Vials should be labeled to indicate specific
sample type.

Vagina Swab (VAG)

a Collection

1) A Dacron swab isinserted and rotated 360 degreesin all four quadrants of
the vaginal vaullt.

17
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2) The swab is then placed into a sterile tube containing 2 mL of 1x PBS or
non-bacteriostatic normal saline.

3) Rotate the swab 360 degrees against the inside of the tube to remove as
much fluid as possible. Vortex the vid if thisis possible; this procedure
will aid in extracting the fluid from the swab.

4) Place the fluid in acryovid.
5) Discard the Dacron swab.

Note: Specimens should be transported to the laboratory within one hour. If this
is not possible, place specimen on ice or refrigerate until transport.

b. Processing. The fluid may be aliquoted according to specific protocol instructions,
but should be vortexed or agitated during this process to ensure equal
concentrations in each aliquot. Freeze the sample as soon as possible at -70°C or
follow protocol specific instructions. Vials should be labeled to indicate specific
sample type.

7. Other

Various tissues and body fluids may be required for protocol study. Consult specific protocols for
collection and processing instructions. For example:

Brain biopsy (BRN)

Cervicd biopsy (CVB)

Lymph node aspirate or biopsy (LY M)
Placenta biopsy (PLC)

Saliva (SAL)

Semen (SEM)

Skin or lesion (SKN)

Spleen (SPL)

Tonsil aspirate or biopsy (TON)
Urine (URN)

Vaginal Secretions (VSC)

Derivative Specimen Types
1. Plasma (PLA)
a CPT Tubes

Citrate Cell Preparation Tubes (CCPT) should be processed within 4 - 6 hours; consult the
specific protocol for processing requirements. The tubes should be centrifuged at room

18
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temperature in a horizontal rotor (swing-out head) at a minimum of 1500g for a minimum
of 20 minutes. Do not exceed 1800g, however, or some loss of cells or damage to the
tube may result. After centrifugation, the plasma layer above the cells should be removed
and centrifuged again at 1200g for 10 minutes to remove any contaminating PBMC and
platelets. The plasma should then be aliquoted in sterile cryovias according to the
Virology Specimen Storage Recommendations or the protocol specific instructions and
stored at -70°C.

b. ACD or Heparin Tubes

Acid Citrate Dextrose (ACD) or Heparin tubes should be processed within 4 - 6 hours of
collection; consult the specific protocol for processing requirements. The tubes should be
centrifuged at 1200g for 10 minutes to separate cells and plasma. The plasmais then
removed avoiding the cell layer and centrifuged again at 1200g for 10 minutes to remove
any contaminating cells and platelets. Plasma should then be aliquoted in sterile cryovias
according to the Virology Specimen Storage Recommendations or the protocol specific
instructions and stored at -70°C.

Serum (SER)

a Processing. Allow the blood to clot, then centrifuge at 400-800g for 10 minutes.
Serum should then be aliquoted in sterile cryovias according to the Virology
Specimen Storage Recommendations or the protocol specific instructions and
stored at -70°C. If shipping the specimen, centrifuge as above and send at room
temperature (20-24°C). The serum should be aiquoted and frozen within 30 hours
of collection.

Viable PBMC (CEL)

a Collection. Obtain PBMC as described in Qualitative PBMC Macrococulture
Assay in this manual.

b. Processing. Enumerate cells and resuspend PBMCs to a concentration of 2.5 x
106 to 10 x 108 PBMC/mL (keep on ice) with cold Cryoprotective Medium. The
Cryoprotective Medium is added dropwise, with constant mixing, over 1-2
minutes. Dispense 1 mL aliquots of the cell suspension into cryovias. Place the
cryoviasin asmall, insulated (Styrofoam), or slow-freeze container in a-70°C
freezer for 2-24 hours; then transfer to vapor phase liquid nitrogen (-135°C) for
storage.

Dry Cell Pellet for PCR (PEL)

a Collection. Obtain PBMC as described in Qualitative PBMC Macrococulture
Assay in this manual.

19
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Processing. Aerosol resistant pipette tips should be used for this procedure.
Enumerate the PBMC and adjust the sample with sterile PBS to achieve a
concentration of 1-2 x 108 PBMCS/mL accordi ng to specific protocol instructions.
The cell suspension should be dispensed into aliquots of 1 mL each in sterile
cryovias according to Virology Specimen Storage Recommendations or the
protocol specific instructions. Centrifuge for 3 minutes at the highest speed in a
microfuge (typically >10,000 g). Aspirate the supernatant without disturbing the
pellet. (Add 1 mL of Roche Specimen Wash Solution, vortex and centrifuge again
for 3 minutes in amicrofuge. Aspirate supernatant without disturbing pellet. 1f
the pellet is not immediately extracted, it should be stored at -70°C. Optional)

5. Whole Blood Pellet for DNA PCR (WBP)

a

Processing. Using aerosol resistant tips, add 0.5 mL of whole blood to a cryovia
containing 1.0 mL of Roche Specimen Wash Solution. Cap the tube and mix by
inversion several times. Incubate the sample for 5 minutes at 20-24°C. Mix by
inversion and incubate for 5 minutes more. Centrifuge for 3 minutes at the highest
speed in amicrofuge (typically > 10,000 g). Aspirate the supernatant without
disturbing the pellet. Add 1.0 mL of the Roche Specimen Wash Solution to the
pellet, vortex and re-centrifuge for 3 minutes as previously described. Repeat this
wash step. Agpirate the supernatant without disturbing the pellet. If the pellet is
not immediately extracted, it should be stored at -70°C.

6. Supernatant from a Qualitative Culture (SUP)

a

Supernatant for p24 Antigen Testing - Supernatant is removed from a qualitative
HIV coculture every 3-4 days as described in Qualitative PBMC Macrococulture
Assay. Aliquot into a sterile cryovial and store at -20°C or below until tested for
p24 antigen.

Supernatant Collected at End of Positive Culture - When the qualitative HIV
coculture meets the criteria for positivity as described in Qualitative PBMC
Macrococulture Assay, supernatant is harvested and aliquoted into sterile cryovias
as described in Virology Specimen Storage Recommendations or specific protocol
instructions. Store vialsin vapor phase liquid nitrogen (-135°C).

7. Previoudly Cultured Cells (PCC)

Aerosol resistant pipette tips should be used for this procedure. When a qualitative HIV
coculture meets the criteriafor positivity as described in Qualitative PBMC Macrococulture
Assay, the entire cell suspension is harvested and aliquoted into 1 mL samples according to
Virology Specimen Storage Recommendations or specific protocol instructions. Store at -70°C

or below.

8. Cultured Cell Pellet (CCP)
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Aerosol resistant pipette tips should be used for this procedure. When a qualitative HIV coculture
meets the criteria for positivity as described in Qualitative PBMC Macrococulture Assay, the cells
and supernatant are well mixed and removed to a sterile conical tube. Centrifuge the conical tube
for 10 minutes at 1400 rpm. Remove and freeze the supernatant fluid if so directed by the
protocol instructions. Resuspend the cell pellet in fresh culture medium or PBS and aliquot into 4
or more sterile, conical microcentrifuge tubes. Centrifuge tubes in a microfuge at maximum speed
for 3 minutes. Remove supernatant and discard. Freeze pellets at -70°C or below.

9. Supernatant from a Quantitative Culture (SPQ)

Supernatant for p24 Antigen Testing - On day 14 of the quantitative HIVV micrococulture,
supernatant is removed from each well and placed in a sterile cryovial until tested for p24 antigen.
Store at -20°C or below.

10. Presumed Low Passage |solate (PLP)

When a quantitative HIVV micrococulture is positive, pool the cells and medium into a conical
centrifuge tube. Mix gently, then aliquot 1.5 mL of the cell suspension into the number of vials
specified by the protocol. Store at -70°C or below.

11. Ministock (STK)

a Collection. After the day 14 SPQ or PLP collection, the A1-B2 wells are fed with
fresh donor cells and held to day 18. When a quantitative microculture meets the
positivity criteria, supernatants and cells are harvested and stored. On day 18,
remove supernatant fluids and cells from wells A1-B2 of the positive culture.

b. Processing. Pool the cells and medium into a sterile conical centrifuge tube.
Centrifuge at 400-800 g for 20 minutes at 20-24°C. Aliquot the supernatant
medium (STK) and store at -70°C. The cells remaining in the centrifuge tube can
be stored as adry pellet (see CDP processing section) or a Presumed Low Passage
Isolate (see PLP processing section).

12. Cultured Cells stored as adry pellet (CDP)
a Collection. Cells are obtained from the ministock (STK) preparation above.
b. Processing. Wash the cells by resuspending them in approximately 4 mL of sterile
PBS. Aliquot into 2-4 sterile, conical microcentrifuge vials of 1 mL each.
Centrifuge in amicrofuge at maximum speed for 3 minutes at 20-24°C. Aspirate
the PBS; store the dry pellets at -70°C.

13. Other
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Cell pellet from cervical swab (CPE)
Cell pellet from vagina swab (VPE)
Macrophage (MAC)

Supernatant from cervical swab (CSU)
Supernatant from vaginal swab (V SU)
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VIROLOGY SPECIMEN STORAGE RECOMMENDATIONS
(for ACTG laboratories)

The recommendations for adult and pediatric specimen storage have been developed for Adult
ACTG and Pediatric ACTG laboratories. ACTG Investigators are strongly encouraged to use
storage recommendationsin al new ACTG study protocols whenever possible. Their use will
save freezer space, which is at a premium in most labs, and will reduce technical error.

A. Specimens from Adult Patients

Serum (SER) 1.0 mL X 54diquots

Plasma (PLA) 1.5mL X 6 aiquots

Cells DMSO (CEL) 5 X 106/0.5 mL X 4 aiquots

Viable uncultured cells

Qualitative Culture Supernatants 1.0 mL X 4 aiquots

| solated from positive qualitative cultures used for additional isolates as needed
Presumed Low Passage isolate (PLP) 0.5mL X 4 aiquots

Low passage isolate from positive quantitative culture

Ministocks Quantitative Cultures (STK) 1.0 mL X 4 diquots
| solate from positive quantitative cultures

Cultured Dry Cell Pellets (CDP) 4 microcentrifuge tubes (uncounted)
Non-viable cell pellet from positive quantitative culture

PCR Whole blood processed per kit requirements
in individua laboratories. Storage of PCR
samples should be one of the following:
(WBP) 3 Dry Pelletsfrom 0.5 mL blood
(PEL) 2 or more Ficoll Pellets 1 X 10 cells

B. Specimens from Pediatric Patients

The suggested amounts are for optimal storage and/or processing. If less blood is obtained than
the 4 mL, please refer to the Priorities List on the following page for guidance.

Serum (SER) 0.5mL X 4 diquots

Plasma (PLA) 0.5 mL X 2 aiquots minimum, 4 aliquots
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CellsDMSO (CEL) 5X 106/0.5 mL X 2 aliquots
Uncultured cells - viable (freezein 2 dliquotsif cell count islow)
Qualitative Culture Supernatant (SUP) 1.0 mL X 4 aiquots

| solate from positive qualitative culture

Dry Cdll Pellets (PEL) 1 whole blood pellet 0.5 mL
Non-viable cells

Presumed Low Passage |solates (PLP) 0.5mL X 4 aiquots
Low passage isolate from positive quantitative culture

Ministocks Quantitative Cultures (STK) 1.0 mL X 4 diquots
I solate from positive quantitative culture

Cultured Dry Cell Pellets (CDP) 4 microcentrifuge tubes
Non-viable cell pellet from positive quantitative culture

PCR Whole blood processed per kit requirements in individual laboratories. Storage of PCR
samples should be one of the following:

For infants less than 18 months of age:
(WBP) 3 Dry pelletsfrom 0.3 mL blood
For infants older than 18 months of age:
(WBP) 3 Dry pélletsfrom 1.5 mL blood
(PEL) 3 Ficoll Pellets 1 X 106 cells
C. Proposed Priorities Listing
For volumes of blood 2 mL:
Plasma: Test and store remainder
Qualitative Culture
PCR
CellsinDMSO
Dry Cdl Pellets
PROTOCOL VIROLOGISTS SHOULD PROVIDE PRIORITY INSTRUCTIONS WHEN

INSUFFICIENT SAMPLING ISAVAILABLE TO ACCOMPLISH PROTOCOL
REQUIREMENTS.

24



Virology Manua
January, 1997

SPECIMEN LABELING

ACTG laboratories should use specified virology laboratory management software to generate
printed labels for each specimen vial, ensuring that integral protocol, patient and specimen
information are included. If for some reason avial cannot or was not labeled with a computer-
generated label, a minimum of information MUST be included on the vial: unique specimen
identifier, patient identifier (PID), sample collection date, and specimen type.
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GUIDELINES FOR THE SHIPMENT OF SPECIMENS
GENERAL

Proper organization, packaging, shipping and handling of human bloodborne pathogens insure
sample integrity while maintaining timely and safe transfer of specimens. Specific packaging and
shipping procedures must be followed in accordance with federal regulations.

Do not ship on Thursdays, Fridays, weekends or the day before a holiday.

Always ship by overnight carrier. Check with your facility asto which carrier to use and for the
specific labeling requirements for biohazardous shipments.

IATA regulations require that the sender notify the recipient of the dangerous goods prior to
shipment. Thisisto alert the receiving party that the shipment is coming, and to ensure that prior
arrangements have been made for someone to receive the shipment at delivery time. When
contacting the recipient, include the courier company name, air bill number, and the date of
expected delivery.

SPECIMENS

Specimen information, on computer disk, must accompany every shipment of patient specimens.
ACTG laboratories should use appropriate virology laboratory management software to create
shipping diskettes. This software should also be used to generate printed labels for each vial to
ensure that integral protocol, patient and specimen information isincluded. If for some reason a
vial cannot or was not labeled with the computer-generated label, a minimum of information
MUST be included on the vial: unique specimen identifier, patient identifier (PID), sample
collection date, and specimen type.

For shipments between ACTG virology laboratories, the shipping disk and vials must be arranged
by PID and specimen date. The order on the shipping disk and the order of specimensin the
freezer boxes must match. Shipments of greater than 15 vials must be organized in the order
described above and placed in fiberboard boxes with dividers.

DANGEROUS GOODS SHIPPING REGULATIONS

Introduction:

As of January 1, 1995 the “Internationa Air Transport Association” (IATA) implemented
updated regulations governing the identification, packaging and shipping of Dangerous Goods via

air transport. On January 1, 1997 the 38th Edition of the IATA Dangerous Goods Regulations
becomes effective. This edition reflects the changes incorporated in the Sth Edition of the UN
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Recommendations on the Transportation of Dangerous Goods, which was published in the
Summer of 1995 and adopted by ICAO in the Technical Instructions for the Safe Transport of
Dangerous Goods by AIR in 1997-1998. These regulations are published by the IATA
Dangerous Goods Board and constitute a manual of industry carrier regulations to be followed by
all IATA member airlines. Thus, freight carriers such as Federal Express, AirBorne Express and
others who are members of IATA must follow these regulations as well as ensure that al
customers utilizing their service adhere to them.

This document will outline the necessary regulations with which alaboratory must comply in
order to safely and correctly transport items that have been identified as dangerous goods. If there
isaneed for more detailed instructions please refer to the latest IATA Regulation Manual.

Definition:
The IATA regulations define dangerous goods as the following:

“Dangerous goods are articles or substances which are capable of posing a significant risk to
health, safety or to property when transported by air.”

Classification:

Dangerous goods are further defined as those goods which meet criteria of one or more of nine
United Nations (UN) hazard classes. The nine classes relate to the “type of hazard”. The class of
Dangerous Goods that most |aboratories will be handling is Class 6 -Toxic (poisonous) and
Infectious Substances.

Within Class 6, Division 6.2 - Infectious Substances, have been defined as follows;

“Infectious substances are substances known to contain, or reasonably expected to contain
pathogens. Pathogens are microorganisms (including bacteria, viruses, rickettsia parasites,
fungi) or recombinant microorganisms (hybrid or mutant) that are known or reasonably
expected to cause infectious disease in humans or animals.”

Infectious substances which are not likely to spread disease to humans or animals exposed to such
are not subject to the provisions of the regulationsin Division 6.2.

A second class of dangerous goods identified by the IATA regulationsis Class 9 - Miscellaneous
Dangerous Goods. Thisclassis defined as follows:

“Substances and articles which during air transport present a danger not covered by other
classes. Included in this class are: Other regulated substances, magnetized material and
miscellaneous articles and substances.”

The only miscellaneous article and or substance a laboratory will likely come in contact with and
be responsible for shipping isDRY ICE. The IATA regulations state that when dry iceis utilized

27



Virology Manua
January, 1997

as arefrigerant for dangerous goods it must be included on the Shippers Declaration for
dangerous goods.

Packaging Material:

The IATA regulations also oversee the use and identification of appropriate packaging materials.
Packaging materials must pass specified tests of quality stated in Subsection 10.5, including free
drop tests, soak tests, and puncture tests. Once a manufacturer’s packaging material passes the
necessary testing it is assigned a package marking. This marking consists of a United Nations
packaging symbol, the text “Class 6.2", the last two digits of the year of manufacture of the
packaging material, the State (i.e., USA) authorizing the allocation of the mark, and the name of
the manufacturer or other identification of the packaging specified by the appropriate national
authority. An example of a UN Specification Marking is found below.

UN Symbol Text Year | State | Manufacturer Complete Code

Class62 | 95 | Can | SAF-T-PAR
@ @ Class 6.2/95

Can/8-2 SAF-T-PAK

NOTE: Any packaging container that will be utilized for shipping Dangerous
Goods MUST have this packaging marking displayed on the container.

The responsibility of obtaining and displaying this packaging marking on dangerous goods

shipping containersis that of the manufacturer. When investigating commercia vendors for

dangerous goods containers, make sure that their products have met the IATA criteria and display

the appropriate UN specification markings.

Packing:

In genera, the package must include the following:

1. A watertight primary receptacle (vacutainer tube, cryovial, etc.).

2. A watertight secondary packaging (plastic jar, sealed bag, sealed styrofoam container).

3. An absorbent material placed between the primary receptacle and the secondary
packaging. The absorbent material, such as cotton, must be sufficient to absorb THE
ENTIRE contents of ALL primary receptacles. If multiple primary receptacles are placed

in a secondary packaging, they must be wrapped individually to ensure that contact
between them is prevented.
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4, A sturdy outside packaging container constructed of corrugated fiberboard, wood, metal
or rigid plastic MUST be used. Styrofoam, plastic bags and paper envelopes are
UNACCEPTABLE outer packaging. The minimum acceptablesizeis 7" x 4" x 2" (Fed
Ex®). The tested packaging must bear the UN specification markings as required by the
IATA regulation outlined above.

5. All packages containing infectious substances must contain an itemized list of contents
enclosed between the secondary packaging and the outer packaging.

6. All packages containing infectious substances must be marked durably and legibly on the
outside of the packaging with the NAME and TELEPHONE NUMBER OF A PERSON
RESPONSIBLE FOR THE SHIPMENT.

Special Requirements:

1. Substances shipped at ambient temperatures: Primary receptacles may only be glass,
metal or plastic. The receptacle must have a positive means of ensuring a leak-proof sedl,
such as heat sedl, skirted stopper, or metal crimps. If screw caps are used, these must be
reinforced with adhesive tape (plastic electrical tape works well).

2. Substances shipped refrigerated or frozen (wet ice, prefrozen packs, dry ice): Iceor dry
ice must be placed outside of the secondary packaging. The secondary packaging
containing the primary receptacle (specimens) must be made secure inside by some
measure of interior support (i.e.,, preformed indents in styrofoam or a cardboard support
form). Thiswill ensure that the secondary packaging remainsin place after the ice or dry
ice has dissipated. If wet iceisbeing used, the outer container must be leak-proof. If dry
iceis being used then the outer container must permit the release of carbon dioxide gas.
The primary receptacle must maintain its containment integrity at the temperature of the
refrigerant being used as well as temperature and pressure of air transport to which the
primary receptacle could be subjected if the refrigerant were to be lost.

Marking and Labeling:

The shipping laboratory (shipper) is responsible for all necessary marking and labeling of each
package of dangerous goods. Each package must be of a size to accommodate all required
markings and labels.

The shipper must make sure all relevant markings and labels are in the correct location and any
irrdlevant markings and labels are removed or obliterated. There are two types of labels required
for shipment; Hazard L abels and Handling Labels. The Hazard Label identifies the class of
dangerous goods and must bear the class or division number in the bottom corner of the label.
The Handling Label identifies any special handling instructions pertinent to the class of dangerous
goods. The following labels, required for the shipment of dangerous goods for both ambient or
frozen, must be marked, durably and legibly on the outside of the package: (for examples refer to
the latest IATA Regulations Guide)
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The “PROPER SHIPPING NAME” of the content must be marked on the box with the
corresponding UN number or ID number. [Example: Infectious Substance affecting
humans (plasma containing Human Immunodeficiency Virus), UN 2813, 30 mL].

The “INFECTIOUS SUBSTANCES’ hazard |abel.

The“CARGO AIRCRAFT” handling label, if applicable. If the total volume of Infectious
Substance is greater than 50 mL, the package must be shipped on a cargo (non-passenger)
aircraft only.

Do NOT put the “Cargo Aircraft” handling label on packages containing less than 50 mL
of Infectious Substance.

“MISCELLANEOUS DANGEROUS GOODS “ hazard label. For frozen shipments
using dry ice, the net weight of dry ice (in kilograms) must be stated on the label. Thereis
amaximum of 200 kg per package for both passenger or cargo aircraft.

The NAME and TELEPHONE NUMBER of the person responsible for the shipment
must be available (answered 24 hours a day) in case of an emergency regarding the
package(s) shipped.

Dangerous Goods Declaration:

The shipper is responsible for the completion of the " Shippers Declaration for Dangerous Goods’
form for each shipment containing dangerous goods as defined in the IATA regulations. The
declaration form may be printed in black and red on white paper or it may be printed in red only
on white paper. The diagonal hatchings printed in the left and right margins MUST be printed in
red. The current Fed Ex® Dangerous Goods Air hill is one that is recommended as meeting these
regulations and is available from Fed Ex® at no charge to the shipper.

Completion of the declaration form must be as follows:

1.

The declaration must be completed in English. The English wording may be accompanied
by an accurate trandation in to another language.

There must be two copies of the declaration presented to the shipping carrier (i.e., Fed
Ex®). One of these copiesis held by the carrier and the other copy is forwarded with the
shipment to its destination.

The declaration must be SIGNED by the shipper. The signature may be written by hand,

or it may bein the form of afacsimile reproduced by printing or stamping. A typewritten
signature isNOT ACCEPTABLE.
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4, The following illustrates in detail, the necessary components required on the Shippers
Declaration.
a Shipment Type (Delete non-applicable)

Y ou must strike or cross out the type of shipment that does not apply. For almost
all Infectious Substance shipments, the word RADIOACTIVE is struck out,
leaving the words NON-RADIOACTIVE displayed. (see below)

NON-RADIOACTIVE

(If radioactive substances are to be shipped refer to “ Radioactive Material” Section
of the latest IATA Dangerous Goods Manual.)

Nature and Quantity of Dangerous Goods.

This section of the declaration properly identifies the type and quantity of the
dangerous goods that are being shipped. The example that isincluded below isfor
a shipment of dangerous goods that is classified as an Infectious Substance.

1) Proper Shipping Name: This section must properly identify the substance
that is being shipped as a dangerous goods. The use of dry iceasa
refrigerant for dangerous goods must also be identified in this section of
the declaration. [For example: Infectious Substance affecting humans
(plasma containing Human Immunodeficiency Virus) or Dry Ice].

2) Class or Division: This sections identifies the United Nations hazard class
for each specific dangerous good. (HIV isclassified as6.2.,, DRY ICE is
classified as 9.0)

3) UN or ID Number: This section is an additional code that identifies the
type of dangerous goods being shipped. (HIV hasaUN number of UN
2814, DRY ICE has a UN number of UN 1845)

4) Quantity and type of packing: This section identifies the type of outer
packing used. As mentioned above there are certain types of outer
containers that are approved by IATA (fiberboard box, wood, metal, or
rigid plastic). This section must reflect the actual type of container being
utilized.

The volume or weight must be this section. (For example: 10 mL of
plasma, 10 mg of tissue, or 10 Kg of dry ice). Thereisavolume limit
affecting Infectious Substances being shipped in any one package. The
IATA regulations state that a volume up to 50 mL of Infectious Substance
can be packaged and shipped via passenger aircraft. If the volume of the
package exceeds this, the package must be transported via cargo aircraft
with avolume up to 4 liters (L). Thiswill require the use of the “Cargo
Aircraft” label on the package (see above).
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Packing Instructions. This section identifies the specific regulations that

have been provided by IATA for packaging dangerous goods. The
instructions for Infectious Substances (HIV-1) are identified as 602. The
instructions for dry ice, if used as arefrigerant for dangerous goods are
identified as 904.

Additional Handling Information: The IATA regulations state that this
section must be filled in with the following statement.

“Prior Arrangements as required by IATA Dangerous Goods Regulations 1.3.3.1 have

been made.”

Dangerous Goods Regulation 1.3.3.1 covers special arrangements required of the shipper.
The shipper must notify the recipient that a dangerous goods package is being shipped.
The nature of the dangerous goods must be legally shipped as specified in the IATA
regulations, and has been packaged in such a manner to expeditioudly transfer the

package.
7)
8)
9)
10)
Disclaimer:

Emergency Telephone Number: The shipper must provide a telephone
number that can be answered 24 hours a day in case of an emergency
regarding the package(s) being shipped.

Name and Title of Signatory: This must identify the name and title of the
individua that is responsible for signing the declaration. This information
may be printed or stamped.

Place and Date: The date and place the declaration has been signed by the
above mentioned individual. This may be printed or stamped.

Signature: The signature must be that of the individual for the declaration.
It may be written or in aform of afacsimile reproduced by printing or
stamping. A typewritten signatureis NOT ACCEPTABLE!

This document is not meant as areplacement for the complete IATA regulations. It has been
designed to function as a “ quick-guide’ to the necessary components required to ship dangerous
goods under the IATA dangerous goods regulations. All specific questions or problems relating
to shipping will need to be refereed to the official IATA regulations guide.

The complete IATA regulations can be found in greater detail in the latest “IATA Dangerous
Goods Regulations.” 1f you would like to obtain a copy, call 1-800-716-6326 .
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CRYOPRESERVATION AND THAWING OF PBMC

. REAGENTS

Ice

Cryoprotective Medium: RPMI 1640 containing glutamine, 10% sterile DM SO and 50% heat-
inactivated fetal bovine serum (FBS). This medium should be prepared fresh for each freezing
procedure and cooled to 2 to 8°C prior to use.

Thawing Medium: RPMI 1640 containing 10% heat-inactivated FBS warmed to 20 to 24°C.

Viahility stain: 0.4% trypan blue solution, e.g.,, Sigma T8154.

Cryoviadsplaced inice.

1. FREEZING PROCEDURE

1.

PBMC at a known concentration are centrifuged at 400 x g for 10 minutes at 20 to
24°C and the supernatant is removed.

The PBMC are resuspended to a concentration of 2.5 x 108 to 1 x 107 PBMC/mL
(keep on ice) with cold Cryoprotective Medium. The Cryoprotective Medium is
added dropwise, with constant mixing, over 1 to 2 minutes.

Dispense 1 mL diquots of the cell suspension into cryovials. Place the cryoviasin
asmall, insulated (styrofoam) container in the bottom of a-70°C freezer for 2 to
24 hours, then transfer to vapor-phase liquid nitrogen for storage.

1.  THAWING PROCEDURE AND DETERMINATION OF VIABILITY

1.

The frozen cells should be thawed rapidly in a 37°C water bath until only a small
crystal of iceremains. Cells must be handled gently to avoid mechanica injury.

The cells are transferred to a sterile 15-mL conical centrifuge tube following which
Thawing Medium is added dropwise down the side of the tube, gently mixing with
the cell suspension. Continue adding medium and mixing until the tube isfilled.

The tube is centrifuged at 400 x g for 10 minutes at 20 to 24°C and the

supernatant is discarded. The cells are resuspended in coculture medium. An
aliquot isremoved and placed in PBS or Hanks balanced salt solution to yield
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about 2 to 5 x 10° PBMC/mL. The viability is determined using 0.4% trypan blue
solution. The viability should be greater than 80%.

V. REFERENCES
Gjerset G, Nelson KA and Strong DM. Methods for cryopreserving cells, pp 61-67. In Manual

of Clinical Laboratory Immunology, NR Rose, EC de Macario, JL Fahey, H Friedman and GM
Penn (eds.), 4th ed., American Society for Microbiology, Washington D.C., 1992.



Virology Manua
January, 1997

PIPETTE CALIBRATION PROCEDURES

. PRINCIPLE

Using accurate pipettes is one of the key factors in obtaining good, reliable assay results. With
time and use, pipettes become worn and less reliable. Thus, pipettes should be maintained
regularly to ensure their accuracy as well as increase their longevity. Each pipette should be
calibrated when it isfirst received and quarterly thereafter to preserve pipette accuracy.
Expiration dates for the next calibration should be attached to the pipette. The precision of a
pipette may be determined by making several measurements at selected settings of the pipette and
calculating the coefficient of variation of those values.

One method for measuring accuracy is carried out by weighing the volume of water delivered by a
pipette at selected settings and then calculating the average weight/volume. The calculated
weight/volume is then compared to the theoretical weight of water at that volume.

Another method is based upon the principles defined by Beer's Law, which states that the color
density of asolution is directly proportional to the concentration of atest substance or coloring
reagent in that solution. A solution containing 2 grams of color dye/liter would have a color
density twice as intense as a solution containing 1 gram/liter of the same dye. Thisprincipleis
routinely applied in [aboratories whenever colorimetric analyses are performed on laboratory
samples. Blood sugar, for example, is measured colorimetrically by adding appropriate reagents
to serum, and then measuring the color change intensity of the serum. The color density is
directly proportional to the concentration of blood sugar in the original serum sample. A kit is
available to perform a calibration of this sort. The MLA Pipette Calibration Kit contains a set of
special stable dye solutions of exact concentrations. These standard solutions labeled A, B, C and
O are used to prepare a standard curve for the laboratory's spectrophotometer. The Kit also
contains Calibration Reagent dye of known concentration and precisely measured volumes of
diluent in separate Calibration Cuvettes. A pipette is calibrated by transferring (pipetting) a
quantity of Calibration Reagent dye into one of the pre-measured Calibration Cuvettes. Since the
dye concentration and diluent quantity are known entities, the color intensity of the final solution
in the cuvette is directly proportional to the quantity of dye pipetted.

Comparison of this color intensity to the standard curve, derived from the standard solutions
contained in the Kit, will yield the volume delivered by the pipette. All measurements of color
intensity for both Standard Cuvettes and Calibration Cuvettes are read in absorbance units and
must be made on the same spectrophotometer.

1. SUPPLIES AND EQUIPMENT

Water OR MLA Pipette Calibration Kit
Weigh boats Spectrophotometer
Analytical balance (micrograms) Cuvette
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1. PROCEDURE
A. Gravimetric Method

The calibration procedure described below for using 20 replicate measurements should be
performed quarterly and on new pipettes before use. For monthly checks, use the same procedure
except that only 2 readings are necessary at the appropriate volumes.

All specifications apply to measurements of water at an ambient temperature range of 18 to 25°C.
Due to evaporation of water, it isimperative that there be no delaysin taking the readings,
especially when calibrating volumes 100 pL. Water evaporation can lead to poor coefficient of
variation values due to weight-over-time-changes. Although speed is imperative, accuracy should
not be sacrificed.

1. Obtain abeaker of distilled, deionized water.

2. Place a small beaker or weighing dish on a precision microgram analytical balance.
Adjust the weight to zero with the tare knaob.

3. Put a pipette tip on the pipette to be calibrated. Rinsethetip 2 to 3 timeswith
water, withdraw a sample, then dispense the water into the empty container on the
balance pan.

4. Record the weight (see Appendix A), reset the pan arrest, and deliver a second
aliquot of water into the container on the balance pan. Record the new weight.

5. Repeat this process 20 times recording the weight each time.
6. Calculations
a To determine the weight of the water in the container after each pipetting,
subtract the weight of the water in the container before delivery from the
pipette from the weight of the water in the container after delivery from the
pipette (see Appendix A). The difference will represent the weight of the
water delivered by the pipette.

b. To calculate the mean pipetting volume, add up al the numbersin column
3 (Appendix A) and divide by 20.

C. Cdculate the standard deviation (SD) of the valuesin column 3.
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d. Calculate precision using the coefficient of variation (relative %):
SD X 100
Mean
e Calculate accuracy (Mean Error):

Mean Volume - Volume displayed on pipette
f. Calculate % Mean Error:

Mean Volume - Volume Displayed X 100
Volume Displayed

Beer’s Law Method

1.

Carefully open a Calibration Cuvette and place it in the work station provided at
the front of thisKit. SAVE THE RUBBER STOPPER. Lay the stopper upside-
down on the work station taking special care not to discard any diluent that may
have adhered to the stopper.

Using the pipette you wish to test, withdraw one sample of diluent liquid from
Cdlibration Cuvette. Discard this sample. If testing a pipette with disposable tips,
discard the tip too.

Open the via of Calibration Reagent and place it in the work station next to the
Calibration Cuvette.

Use Calibration Reagent 1 for 10-50 microliter pipettes.
Use Calibration Reagent 2 for 51-250 microliter pipettes.
Use Calibration Reagent 3 for 251-1000 microliter pipettes.

Using afresh tip, withdraw one sample of Calibration Reagent dye, wipe the
outside surface of the pipette tip, and then dispense that sample into the
Calibration Cuvette. Use the pipette manufacturer's recommended pi petting
technique. Replace the screw cap on the Calibration Reagent Vial. Caution: DO
NOT INTERCHANGE CALIBRATION REAGENT VIAL SCREW CAPS.

Replace the rubber stopper on the Calibration Cuvette and thoroughly mix the
solution by inverting the Cuvette 10 times. CALIBRATION CUVETTE
CONTENTS MUST BE THOROUGHLY MIXED TO ENSURE KIT
PRECISION.

Repeat steps 1-5 four times for each pipette to be tested.
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7. Using the "O" Standard Cuvette, re-check the zero point of the spectrophotometer
(at 515 nm) and adjust accordingly. Read the absorbance value of the pipette
sample Cadlibration Cuvette. Wipe al cuvettes carefully with a clean dry tissue
before reading the spectrophotometer.

8. Record all data on the Quality Control Sheet.
9. Use alinear regression Menu to obtain delivered volumes by inputting the
absorbance values. Calculate the mean, standard deviation, and coefficient of

variation.

10.  The coefficient of variation (CV) must be less than 3.0%. If unacceptable, report
to the supervisor for further instructions.

V. ROUTINE MAINTENANCE

In addition to routine calibration, pipettes should be cleaned and lubricated as recommended by
the manufacturer.

V. PROCEDURAL NOTES

Optimum accuracy and precision occur when pipetting agqueous liquids with moderate viscosity.
The "blow out" stroke is essential for accuracy and is subject to user technique. A motorized
pipette may improve accuracy and precision. Positive displacement pipettes are most useful for
measurement of viscous, volatile and dense liquids. Without compromising speed and efficiency,
they eliminate the possibility of aerosol contamination and subsequent cross-contamination of the
samples. Thisisespecialy critical in PCR methodol ogy.

VI. RESULTS

Guidelines for accuracy and precision measurements of pipettes:

Volume (uL) Accuracy (Relative %) Precision (Relative %)
0.5 £5.0 £3.0

1 £25 £15

5 £15 £0.6

10-20 £1.0 £0.5

50-100 £1.0 £0.3
200-1000 £0.8 £0.2
2500-5000 £0.6 £0.2
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INITIAL AND QUARTERLY PIPETTE CALIBRATION

Pipette Brand Pipette Number Pipette volume

Date Technician

D) (2) 3
Sample No. Balance Reading (ug) Weight Pipetted (g)
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Mean Pipetting Volume = Accuracy (Mean Error) = Coefficient of Variation=

Standard Deviation = % Mean Error =
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VIROLOGY ASSAY PROTOCOLS
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PREPARATION OF PHA-STIMULATED UNINFECTED DONOR
PERIPHERAL BLOOD MONONUCLEAR CELLS

. PRINCIPLE

Peripheral blood mononuclear cells (PBMC) are isolated from healthy, uninfected donor blood for
usein various assays and to culture HIV. The PBMC are stimulated with the mitogen
phytohemagglutinin-P (PHA-P), in the presence of human interleukin 2 (IL-2) for 24-72 hours
before use to promote blast formation and replication of T-cells.

1. SPECIMEN REQUIREMENTS

Whole blood anticoagulated with heparin may be used (heparin should be at a concentration of
600 units/mL). The volume drawn is 120-240 mL.

L eukocyte concentrates (buffy coats) can be obtained from American Red Cross and is usually
anticoagulated with EDTA or CPD. Thisisaunit of whole blood from which most of the plasma
and red blood cells have been removed. The usual volumeis 30 -50 mL.

For use of ether of these sources of blood, the blood should be stored at room temperature and
processed within 30 hours of collection.

1. REAGENTS

All reagents are prepared using deionized water, reagent grade |.

Sterile Phosphate Buffered Saline (PBS) or sterile Hank’ s Balanced Salt Solution (HBSS) without
calcium or magnesium. Store at room temperature. Note manufacturer’s outdate or discard one

week after opening.

Sterile Ficoll-Hypaque or Lymphocyte Separation Medium (LSM) - Store at room temperature in
the dark. Note manufacturer’s outdate and date opened.

Penicillin - available in 5x108 unit vials. Store at room temperature. Observe manufacturer’s
outdate.

a Add 25 mL of sterile water to the vial. Mix until contents are dissolved. Final
concentration = 200,000 units/mL

b. Divideinto 0.33 mL aliquotsin sterile 1.5 mL microcentrifuge tubes and freeze at

-20°Cin alabeled box. Label with a1 year outdate, or manufacturer’s outdate,
whichever comes first.
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Gentamicin - available in 50 mg/mL bottles. Open bottles under laminar flow hood only; divide
into 0.640 mL aliquotsin sterile 1.5 mL microcentrifuge tubes. Store unopened bottles at room
temperature; store aliquots at 4°C. Observe manufacturer’ s outdate (one month after opening)

Sterile PHA-P - available from DIFCO desiccated in 5 mL vials (50 mg).

a Add 5.0 mL of sterile water to vial. Mix until contents are dissolved. Add 45 mL
HBSS to contents of vial. Mix well. Final concentration = 1000 pug/mL (200X
concentration).

b. Divideinto 1.0 mL aliquotsin sterile 1.5 mL microcentrifuge tubes. Label with
date prepared and store at -20°C. Observe manufacturer’s outdate. Thaw as
needed. Use 0.5 mL per 100 mL of media = 5ug/mL

Fetal Bovine Serum (FBS) - available in 500 mL sterile bottles from various manufacturers. Store
frozen at -20°C. Note manufacturer’s outdate. When needed, rapidly thaw a bottle in a 37°C
water bath, then heat-inactivate in a 56°C water bath for 30 minutes with occasional shaking. The
level of HoO in the water bath should be as high as the level of the serum in the bottle. Store at
4°C after thawing. Heat-inactivated FBS has a one month outdate.

RPMI 1640 medium with L-glutamine (2 mM) - Store at 4°C and observe manufacturer’s
outdate.

Human IL-2 (interleukin-2) - availablein 50 mL bottles from Boehringer Mannheim at a
discounted price for labs within the ACTG. Store at -20°C. Note manufacturer’s outdate. As
needed, thaw a’50 mL bottle (freeze the remaining 25 mL at -20°C).

Basic Medium:
To make 620 mL:

a Add 120 mL FBSto 500 mL of RPMI 1640 medium with L-glutamine. Fina
concentration (120/620) is approximately 20%.

b. Add 310 pL stock penicillin. (Concentration of penicillin used is 5x106 units/25
mL or 200,000 units/mL; 0.31 mL of 200,000 unitsmL = 62,000 units and
62,000 units/620 mL fina volume of medium = 100 units/mL for fina
concentration).

C. Add 620 pL Gentamicin. (Concentration of Gentamicin used is 50 mg/mL or 50

Mg/l ; 620 pL of 50 pg/uL = 31,000 pg and 31,000 pg/620 mL final volume of
medium = 50 pg/mL for final concentration).
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Store Basic Medium at 4°C for up to 1 month.

Growth Medium - aso called IL-2 Medium or T-Cell Growth Factor (TCGF)
Medium.

To make 500 mL:
a 475 mL Basic Medium.
b. 25mL IL-2. (Fina concentration = 25 mL/500 mL = 5%.)
Store Growth Medium at 4°C for up to 1 month. Growth Medium should warmed before use.

Trypan Blue Stain - this stains non-viable cells dark blue, and is used to determine the viable cell
count of aculture. Prepare a0.4% solution by adding 0.4 gm Trypan Blue (available from Sigma)
and 1 mL Glacial Acetic Acid to 99 mLsdistilled H20 or saline. After dissolving, filter solution
through Whatman filter paper or a 0.45 p filter.

PHA -stimulated uninfected donor PBMCs - see V. Procedure below.

IV. EQUIPMENT AND SUPPLIES

Gloves

Disposable lab coat

Accuspin tubes with Ficoll, available from Sigmain 12 mL or 50 mL size tubes
Sterile 50 mL conical tubes

Sterile 2, 5, 10, and 25 mL pipettes

Hemacytometer

25 and 75 cm? tissue culture flask

Sterile 500 mL bottles

Sterile 1.5 and 0.5 mL microcentrifuge tubes

20 pL, 200 pL and 1000 pL micropipettors

Sterile 200 pL and 1000 L pipette tips

Bleach (household bleach diluted 1/100 with tap water)
Laminar flow hood (Class 2 biosafety hood)
Centrifuge capable of speeds up to 800 x g and equipped with a horizontal rotor and O- ring
sealed safety cups

Compound microscope

CO, incubator (37 + 1°C with humidity)

37°C and 56°C water baths

Pipette aid

Sterile 60 mL syringes

Sample Site Coupler
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V. PROCEDURE

1.

Twice aweek the lab receives blood for donor preparation. If aleukocyte
concentrate prepared from a whole blood unit from the Red Crossis received, it
will be tested by the Red Cross for anti-HIV, as well as hepatitis B and syphilis.
Testing may not be complete when the unit is released, in which case, the Red
Cross will call those results as soon as they are available. If heparinized whole
blood isreceived it may be treated in the same way as the leukocyte concentrate,
but the volume will be higher and the number of necessary tubes for white cell
separation will be greater.

NOTE: SUBSEQUENT PROCEDURES SHOULD BE PERFORMED IN
A CLASS 2 BIOSAFETY LAMINAR FLOW HOOD USING STERILE
TECHNIQUE AND ADHERING TO CDC/NIH STANDARDS
(INCLUDING USE OF GLOVES AND LAB COATYS).

2.

3.

Remove the cells from the bag, using a sample site coupler and 60 mL syringe.
Separate PBMC from the blood as follows:

a Accuspin Method: Carefully pour 20-30 mL of blood into large Accuspin
tubes (as many as needed). Centrifuge the tubes at room temperature at
800 g for 20 minutes.

b. Overlay Method: Add one part PBS or HBSS to one part blood. Blood
should be carefully overlaid at aratio of 4 parts diluted blood to 3 parts
Ficoll reagent in 50 mL sterile tubes, being careful not to disturb the
interface. Centrifuge tubes at room temperature at 400 x g for 30 minutes.

After centrifugation, remove cloudy interface (PBMC layer) into appropriately
labeled 50 mL centrifuge tubes.

Wash cells by filling tubes with sterile PBS or HBSS and centrifuge at 400 x g for
10 minutes.

Decant supernatant after centrifugation, resuspend cells and fill tubes with sterile
PBS or HBSS and wash again.

Resuspend each pellet in 10-30 mL of Growth Medium, depending on whether
whole blood or leukocyte concentrate was used.

Count and record the number of viable PBMC/mL.
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a Pipette 10 pL of the sample into a 0.5 mL microcentrifuge tube, add 90 L
of trypan blue stain and mix.

b. Load a hemacytometer and count the number of PBMC in the four large
cels.

C. Calculate the number of PBMC/mL: PBMC in all four squares X 10°
4

Example: 88 X 10° = 2.2 X 10% PBMC/mL
4

9. Place the cellsin 75 cm? flasks (number of flasks depending upon workload for the
week) at a concentration of 2 x 105/mL in Growth Medium. Tota volumein each
flask may be from 40-120 mL.

10. AddPHA-Pat afina concentration of 5 pg/mL (e.g., 200 pL/ 40 mL medium).

11.  Incubate at 37°C, 5% CO, with humidity for 1-3 days before use..

VI. QUALITY CONTROL

Set up aqualitative HIV culture using the newly prepared donor PBMC as “patient cells’ to
verify that the new donor isHIV culture negative. (See - Qualitative PBMC Macrococulture
Method.)

Do not use PHA-stimulated donor PBMC older than 3 days post stimulation.

VIl. REFERENCES

Levy JA, Shimabukuro J. Recovery of AlDS-associated retroviruses from patients
with AIDS or AIDS-related conditions and from clinically healthy individuas. J
Infect Dis 1985;152:734-8.

Gallo RC, Salahuddin SZ, Popovic M, et a. Frequent detection and isolation of
cytopathic retroviruses (HTLV-I111) from patients with AIDS and at risk for AIDS.
Science 1985;224:500-3.

Jackson JB, Coombs RW, Sannerud K, Rhame F, Balfour HH Jr. A rapid and

sensitive vira culture method for human immunodeficiency virus HIV-1. JClin
Microbiol 1988;26:1416-8.
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QUALITATIVE PBMC MACROCOCULTURE ASSAY

. PRINCIPLE

A co-culture of peripheral blood mononuclear cells (PBMC) and uninfected PHA-stimulated
PBMC are maintained under ideal conditions to alow viral reproduction in vitro. Virtualy al cell
cultures (>95%) from HIV-1 seropositive patients will yield detectable HIV-1 antigen by this
method.

1. SPECIMEN REQUIREMENTS

The assay utilizes ACD, CPD or heparin anticoagulated peripheral blood (minimum volume of 10
to 20 mL from adults or children, 1 to 2 mL from infants). The blood must be kept at room
temperature until processing and should be processed within 30 hours.

1. REAGENTS
All reagents are prepared using deionized water, reagent grade |.

Sterile Phosphate Buffered Saline (PBS) or sterile Hank’ s Balanced Salt Solution (HBSS) without
calcium or magnesium. Store at room temperature. Note manufacturer’s outdate or discard one
week after opening.

Sterile Ficoll-Hypaque or Lymphocyte Separation Medium (LSM) - Store at room temperature in
the dark. Note manufacturer’s outdate and date opened.

Penicillin - available in 5x108 unit vials. Store at room temperature. Observe manufacturer’s
outdate.

a Add 25 mL of sterile water to the vial. Mix until contents are dissolved. Final
concentration = 200,000 units/mL

b. Divideinto 0.32 mL aliquots in sterile 1.5 mL microcentrifuge tubes and freeze at -
20°C in alabeled box. Label with a1 year outdate.

Gentamicin - available in 50 mg/mL bottles. Open bottles under laminar flow hood only; divide
into 0.640 mL aliquotsin sterile 1.5 mL microcentrifuge tubes. Store unopened bottles at room
temperature; store aliquots at 4°C. Outdates one month after opening.

Fetal Bovine Serum (FBS) - available in 500 mL sterile bottles from various manufacturers. Store

frozen at -20°C. Note manufacturer’s outdate. When needed, rapidly thaw a bottle in a 37°C
water bath, then heat-inactivate in a 56°C water bath for 30 minutes with occasional shaking. The
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level of HoO in the water bath should be as high as the level of the serum in the bottle. Store at
4°C after thawing. Heat-inactivated FBS has a one month outdate.

RPMI 1640 medium with L-glutamine (2 mM) - Store at 4°C and observe manufacturer’s
outdate.

IL-2 (interleukin-2) - available in 50 mL bottles from Boehringer Mannheim at a discounted price
for labs within the ACTG. Store at -20°C. Note manufacturer’s outdate. As needed, thaw a 50
mL bottle (freeze the remaining 25 mL).

Basic Medium:

To make 620 mL:

a Add 120 mL FBSto 500 mL of RPMI 1640 medium with L-glutamine. Fina
concentration (120/620) is approximately 20%.

b. Add 310 pL stock penicillin. (Concentration of penicillin used is 5x106 units/25
mL or 200,000 units/mL; 0.31 mL of 200,000 units/mL = 62,000 units and
62,000 units/620 mL fina volume of medium = 100 units/mL for fina
concentration).

C. Add 620 pL Gentamicin. (Concentration of Gentamicin used is 50 mg/mL or 50
Mg/l ; 620 pL of 50 pg/uL = 31,000 pg and 31,000 pg/620 mL final volume of
medium = 50 pg/mL for final concentration).

Store Basic Medium at 4°C for up to 1 month.

Growth Medium - aso called IL-2 Medium or T-Cell Growth Factor (TCGF)
Medium.

To make 500 mL:

a 475 mL Basic Medium.

b. 25mL IL-2. (Fina concentration = 25 mL/500 mL = 5%.)
Store Growth Medium at 4°C for up to 1 month. Growth Medium should warmed before use.
Trypan Blue Stain - this stains non-viable cells dark blue, and is used to determine the viable cell
count of aculture. Prepare a0.4% solution by adding 0.4 gm Trypan Blue (available from Sigma)

and 1 mL Glacial Acetic Acid to 99 mLsdistilled H20 or saline. After dissolving, filter solution
through Whatman filter paper or a 0.45 p filter.
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PHA-stimulated uninfected donor PBMCs - see procedure for Preparation of PHA-stimul ated,
Uninfected Donor Peripheral Blood Mononuclear Cells (PBMC).

IV. EQUIPMENT AND SUPPLIES

Gloves

Disposable lab coat

Laminar flow hood (Class 2 biosafety hood).

Accuspin tubes with Ficoll, available from Sigmain 12 mL or 50 mL size tubes.
Sterile 15 and 50 mL conical tubes.

Sterile 2, 5, 10, and 25 mL pipettes.

Hemacytometer

Sterile 25 cm? tissue culture flask.

Sterile 500 mL bottles.

Sterile 1.5 and 0.5 mL microcentrifuge tubes.

20 L, 200 pL, and 1000 L pipetteman.

Sterile 200 pL and 1000 pL pipette tips.

Bleach (household bleach diluted 1/100 with tap water).

Centrifuge capable of speeds up to 1500 x g and equipped with a horizontal rotor and O- ring
sealed safety cups.

Compound microscope.

CO, incubator (37 + 1°C with humidity).

37°C and 56°C water baths.

Pipette aid.

V. PROCEDURE

1. Log patient information into the lab computer and label specimen with the assigned
specimen number.

2. Obtain PBMC asfollows. Carefully label al tubes and flasks for each sample of
blood being processed.

NOTE: SUBSEQUENT PROCEDURES SHOULD BE PERFORMED IN
A CLASS 2 BIOSAFETY LAMINAR FLOW HOOD USING STERILE
TECHNIQUE AND ADHERING TO CDC/NIH STANDARDS
(INCLUDING USE OF GLOVES AND LAB COATYS).

3. Separate PBMC from the blood as follows:
a Accuspin Method: Carefully pour blood into Accuspin tubes. If plasmais

being removed for storage, rinse origina blood tubes with a volume of PBS
or HBSS equal to the volume of plasma removed and add to the Accuspin
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tubes. (Use 1-2 small Accuspin tubes for blood volumes less than 15 mL.)
Centrifuge the tubes at room temperature at 800 x g for 20 minutes.

Overlay Method: If plasmais being removed for storage, rinse original
blood tubes with avolume of PBS of HBSS equal to the volume of plasma
removed and add back to cells and remaining plasma. |f whole blood is
being used, add one part PBS of HBSS to one part whole blood. Blood
should be carefully overlaid at aratio of 4 parts diluted blood to 3 parts
Ficoll reagent in a 15 or 50 mL sterile tube depending on the volume of
blood to be separated. Centrifuge tubes at room temperature at 400 x g for
30 minutes.

CPT tubes: The CPT tubes should be centrifuged at 1500 x g for 20 mins.
in ahorizonta rotor within 3 hrs. of collection. If the tubes are drawn off
site and must be mailed, they should be centrifuged and then resuspended
before shipping. They can be recentrifuged as above. NOTE: CPT tubes
are made of glass and can fracture during the high speed centrifugation
required for the procedure. Care should be taken when removing tubes
from safety cups after spinning to avoid possible injury.

After centrifugation, remove cloudy interface (PBMC layer) into appropriately
labeled 50 mL centrifuge tubes.

Wash cells by filling tube with sterile PBS or HBSS and centrifuge at 400 x g for
10 minutes.

Decant supernatant after centrifugation, resuspend cells and fill tube with sterile
PBS or HBSS and wash again.

Resuspend the pellet in 10 mL of Growth Medium.

Count and record the number of viable PBMC/mL. Also record the ID number of
the Donor PBMC to be used.

a

Pipette 10 pL of the sample into a 0.5 mL microcentrifuge tube, add 90 pL
of Trypan blue stain and mix.

Load a hemacytometer and count the number of PBMC in the four large
cells.

Calculate the number of PBMC/mL: PBMC in all four squares X 10°
4

Example: 88 X 10° = 2.2 X 10% PBMC/mL
4
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Automated counting could be used, following manufacturer’s procedures.

9.

10.

11.

12.

13.

14.

15.

Set up culture as follows:

Place avolume of patient cell suspension equal to 10x106 PBMC in alabeled 25
cm? flask, add 10x106 PHA-stimulated donor PBMC and bring the volume up to a
total of 10 mL with Growth Medium. NOTE: If there are not enough patient
cells, a culture may be set up using equal number of patient PBMC and donor cells
at 2x106 cdls/mL, in aminimum volume of 5 mL per flask. Also, see Quality
Control section. For very low patient cell number see Qualitative PBMC
Micrococulture Procedure.

Incubate at 37°C, 5% COo with humidity.

Store remaining patient PBMC according to each protocol (viable PBMC, pellets,
etc.). (See“Specimen Codes,” “ Specimen Processing” and “ Specimen Storage
Recommendations’).

Feed cultures and harvest samples for HIV p24 antigen testing as follows:

a On day 3 or 4, remove 5 mL of supernatant from the flask without
disturbing the cells (freeze a1 mL aiquot for HIV p24 antigen detection)
and replace with 5 mL of Growth Media. If lessthan 10 mL were used for
the culture, remove one half the volume and replace with an equa volume
of fresh medium.

b. On day 7, remove 5 mL of supernatant and again freeze a1 mL aliquot for
testing. Replace with 5 mL Growth Media, including 10x106
PHA-stimulated donor PBMC.

C. Continue sampling and feeding in this manner until the end of culture:
sampling twice per week, fresh media once per week and fresh media
containing donor PBMC once per week.

A computer-generated sampling list is made every feeding day to identify cultures

that need an aliquot of supernatant saved for testing. Save aliquots in tubes and

store at -20°C until tested for p24 antigen.
Maintain cultures for 21 days or until culture meets criteriafor positivity.

At the end of culture:

a If the culture is negative, check an aliquot of cellsfor viability in order to
detect afalse negative due to cytotoxicity.
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b. If the culture is positive, store samples according to each protocol (viable
cultured PBMC, supernatant, etc.). (Please see “ Specimen Processing”
and “ Specimen Codes.”)

VI. QUALITY CONTROL

It isimportant to distinguish whether the priority for culturing the virusis to obtain an
isolate or to make a diagnosis of HIV infection. If the latter, the standardization of patient
and donor cell number and volume of mediain flask isimportant. A positive cultureis
interpretable no matter how many cells were used for culture, but a negative culture may
not be reliable for diagnosis if too few cells were used. A comment should be made in the
computer if a nonstandard culture was set up.

VIl. REPORTING RESULTS

Qualitative cultures whose supernatant p24 antigen results remain below the cutoff until at least
day 21 are considered culture negative.

Qualitative cultures whose supernatant meet one of the following criteria are considered culture
positive:

Two consecutive HIV p24 antigen VQA corrected values of > 30 pg/mL, of which the
second valueis at |least four times greater than the first value or “out of range” (O.D.>2);
or

Two consecutive HIV p24 antigen VQA corrected values that are “out of range”
(0.D.>2); or

Three consecutive increasing HIV p24 antigen VQA corrected values > 30 pg/mL, where
neither consecutive value is > 4 times the previous sample, but the third value is at least
four times greater than the first.

VIll. REFERENCES

Levy JA, Shimabukuro J. Recovery of AlDS-associated retroviruses from patients with
AIDS or AIDS-related conditions and from clinically healthy individuals. JInfect Dis
152:734-738, 1985.

Gallo RC, Salahuddin SZ, Popovic M, et al. Frequent detection and isolation of cytopathic
retroviruses (HTLV-I1I) from patients with AIDS and at risk for AIDS. Science 224:500-
503, 1985.
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viral culture method for human immunodeficiency virus HIV-1. JClin Microbiol
26:1416-418, 1988.

Coombs RW, Caollier, AC, Allain JP, Nikora B, Leuther M, Gjerset GF and Corey L.
Plasma viremiain human immunodeficiency virus infection. New England J Med
321:1626-1631, 1989.

Burke DS, Fowler AK, Redfield RR, Dilworth S, Oster CN, and the Walter Reed
Retrovira Research Group. Isolation of HIV-1 from the blood of seropositive adults:
patient stage of illness and sample inoculum size are mgor determinants of a positive
culture. JAIDS 3:1159-1167, 1990.

Jackson JB, Kwok SY, Sninsky JJ, Hopsicker JS, Sannerud KJ, Rhame FS, Henry K
Simpson M and Balfour HH Jr. Human immunodeficiency virus type 1 detected in all
seropositive symptomatic and asymptomatic individuals. J Clin Microbiol 28:16-19, 1990.

Venet A, LuW, Beldjord K and Andrieu JM. Correlation between CD4 cell counts and
cellular and plasmaviral load in HIV-1 seropositive individuals. AIDS 5:283-288, 1991.

Erice A, Sannerud JK, Leske VL, Aeppli D and Balfour HH Jr. Sensitive micrococulture
method for isolation of human immunodeficiency virus type 1 from blood leukocytes. J
Clin Microbiol 30:444-448, 1992.

Hollinger FB, Bremer JW, Meyers LE, Gold WM, McQuay L and The
NIH/NIAID/DAIDS/ACTG Virology Laboratories. Standardization of sensitive human
immunodeficiency virus coculture procedures and establishment of a multicenter quality
assurance program for the AIDS Clinical Trias Group. JClin Microbiol 30:1787-1794,
1992.
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QUALITATIVE PBMC MICROCOCULTURE ASSAY

. PRINCIPLE

Human immunodeficiency virus (HIV) has been shown to be the etiologic agent of Acquired
Immunodeficiency Syndrome (AIDS). Isolation of virus specimens from AIDS patients and the
presence of antibodiesin their serum have helped to determine this etiologic association.

The qualitative macrococulture assay is one of the more sensitive virologic methods available for
determining or verifying infectivity of peripheral blood mononuclear cells (PBMC). This
procedure is usually performed in 25 cm? sterile flasks by coculturing 107 patient PBMC with an
equal number of PHA-stimulated PBMC from a normal donor at a combined final concentration
of 2 x 106 PBMC/mL. The coculture supernatant is tested twice weekly for HIV p24 antigen
production which is used as a marker for viral replication. Fresh PHA-stimulated normal donor
cells are added to the coculture once aweek, and the culture is terminated at day 21 unless a
positive result is confirmed at an earlier time interval.

In the event that an insufficient number of patients cells are available to perform a
macrococulture, a qualitative micrococulture may be performed as an adternative method. The
main differences in the methods are as follows:

Requires 2 x 10° patient PBMC'’s (1 x 10° assayed in duplicate);

Cocultured with 1 x 10° PHA-stimulated normal donor PBMC's;

Performed in a 24-well tissue culture plate;

5 x 10° fresh PHA-stimulated donor PBMC’s in fresh media are added on day 7 and 14;
HIV p24 antigen is assayed on day 14 and on 21 if day 14 is negative; and

A positive culture well is defined by HIV p24 antigen levels of 2 30 pg/mL.

1. SPECIMEN REQUIREMENTS

Specimens should be stored at room temperature until processed. The assay utilizes heparinized,
ACD or CPD anticoagulated peripheral blood from which PBMC are isolated by a Lymphocyte
Separation Media gradient (see Methodology). Blood must be processed within 30 hours of
collection. Patient PBMC sthat are not used in the assay should be stored according to
requirements as specified by each protocol (e.g., viable PBMC, dry pellet, etc.)

1. REAGENTS
Sterile PBS or HBSS, or Sterile 10x Dulbecco's PBS without Ca?* or Mg**
Sterile water

Lymphocyte separation media (LSM or Ficoll-Hypague)
Fetal bovine serum (FBS, sterile)
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Antibiotics (e.g., Gentamicin - 10 mg/mL)
RPMI 1640 w/o L-Glutamine
L-Glutamine 200 mM

Interleukin-2 (IL-2)

Fetal Bovine Serum (FBS, sterile)

a

b.

Thaw the 500 mL bottle of FBS completely.

Inactivate the FBS by immersing the bottle up to FBS level in a 56°C water bath
for 30 minutes.

Label the bottle with the day of inactivation, and store at -20°C. Keep for up to 18
months from inactivation, or until expiration date of FBS, whichever is sooner.

Sterile 1x Dulbecco's PBS without Cat™ or Mgt

e.

Place 450 mL of distilled water into a 500 mL Nalgene bottle.

Add 50 mL of 10x Dulbecco's PBS without Ca®* or Mg®" to the bottle and mix
well by inversion.

Open the bottle dightly and sterilize using the liquid setting on the sterilizer or
sterilize by filtration through 0.22 nm Millipore filter.

Allow the Dulbecco’s PBS to cool and label with a 6 month expiration date, or
expiration of the Dulbecco's PBS, whichever is sooner and preparer'sinitials. Test
for sterility.

Alternate: purchase sterile 1x PBS or HBSS

Coculture RPMI Mediawith 5% IL-2

a

Add 138 mL of heat inactivated FBS to a 500 mL bottle of RPMI 1640 w/o L-
Glutamine.

Mix well by inversion.

Add 34.5 mL of Interleukin-2 to the mixture.

Add antibiotics to the mixture (e.g., 3.5 mL of Gentamicin).
Mix well by inversion.

Add 14.0 mL of 200 mM L-Glutamine to the mixture.



Virology Manua
January, 1997

g. Label the bottle with the date of preparation, a 1 month expiration date, preparer's
initials, and perform a sterility culture prior to use.

IV. EQUIPMENT AND SUPPLIES

Laminar flow hood (biosafety cabinet class|l)

Gloves

Lab coat

Nalgene bottle, 500 mL

Sterile 50 mL conical graduated polypropylene centrifuge tubes
Sterile 15 mL conical graduated polystyrene centrifuge tubes
Sterile 75 x 100 mm tube

Serological pipettes, 10 and 2 mL

Polypropylene transfer pipettes

Disposable polystyrene blood dilution vials

Isoton |1 (Coulter)

Isoterge |1 (Coulter)

Bleach

Millipore filter, 0.22 nm

Tissue culture plate, 24-well

Pipette aid filler/controller (e.g., Drummond)

Tabletop centrifuge

Automated cell counter (e.g., Coulter Cell Counter)

Light microscope with 10x ocular

Cdll dilutor (e.g., Dade dilutor)

Tissue culture incubator - 5% CO5, 37°C and 98% humidity
56°C water bath

V. PROCEDURE

A. PATIENT SPECIMEN PREPARATION

No specia patient preparation is required. Collect peripheral blood in heparin, ACD, or CPD
vacutainer tube. If the patient has an abnormally low absolute lymphocyte count, the volume of
blood will need to be adjusted. Do not refrigerate blood after collection. Deliver immediately to
the laboratory and keep at room temperature prior to cell isolation. Isolate cells without delay
(maximum, within 30 hours after collection). Log al specimens into the computer and obtain a

specimen tracking number. Perform all procedures under a biological safety hood.

1. Mix the patient vacutainer tube(s) well by inverting several times.
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Pour the whole blood into a50 or 15 mL sterile conical centrifuge tube labeled
with colored tape and the specimen log number.

Centrifuge at 400 x g for 10 min. at 24°C.

Remove the plasma which should be aliquoted into label ed tubes and stored
frozen per specific protocol instructions.

Dilute the cells 1:2 by adding an equal volume of sterile Dulbecco's PBS.
Cap tubes and invert to mix several times.

Under or over layer the diluted blood with an equal to 2x volume of lymphocyte
separation media.

Centrifuge at 400 x g for 30 min. at 24°C in the tabletop centrifuge.

Aspirate off the top layer of Dulbecco's PBS till approximately 0.5 cm above the
PBMC layer.

Remove the PBMC layer with a sterile transfer pipette and place it into a 15 mL
conical centrifuge tube.

Add Dulbecco's PBSin a3:1 ratio to the cells.

Mix well by inversion.

Centrifuge the mixture for 10 min. at 400 x g at 24°C in the tabletop centrifuge.
Aspirate off the supernatant fraction and discard.

Add 10 mL of Dulbecco's PBS to the cells.

Resuspend the cell pellet by vigoroudly tapping the side of each tube with hand or
by using a pipette.

Centrifuge the mixture for 10 min. at 400 x g at 24°C in the tabletop centrifuge.
Aspirate off the supernatant fraction and discard.
Add 1 mL coculture medium to the cell pellet.

Resuspend the cell pellet by vigoroudly tapping the side of each tube with hand or
by using a pipette.
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Remove 0.1 mL of the cell suspension into a 75 x 100 mm tube for a WBC count
with an automated cell counter.

B. COCULTURE PROCEDURE

1.

In two wells of a 24-well tissue culture plate, add 1 x 10° PHA-stimulated donor
cells (see “ Preparation of PHA-Stimulated Uninfected Donor Peripheral Blood
Mononuclear Cells’) and 1 x 10° patient PBMC’s. Adjust fina volume to 2 mL
with coculture medium.

Put 2 mL of sterile water in corner wells to help maintain humidity.

Incubate at 37°C with 5% CO, .

At day 7 remove 1.0 mL of medium without disturbing cells. Replace with 1 mL
fresh coculture medium containing 5 x 10° PHA-stimulated donor cells.

At day 14 remove 1.0 mL of medium without disturbing cells. Replace with 1
mL fresh coculture medium containing 5 x 10° PHA-stimulated donor cells.

Save day 14 supernatant fractions from duplicate wells separately and store at
-30°C until analyzed for HIV p24 antigen by EIA.

Assay day 14 supernatant fractions for HIV p24 antigen and if both wells are
positive, terminate culture; otherwise, continue culture until day 21.

Terminate culture on day 21, save supernatant fractions from duplicate wells
separately, and store at -30°C until analyzed for HIV p24 antigen by EIA.

Assay day 21 supernatant fractions for HIV p24 antigen.

VI. RESULTS/INTERPRETATION

A. COCULTURE WELL RESULT: CRITERIA

The criteriafor a positive or negative coculture well is based on VQA standardized HIV p24
antigen results obtained from the day 14 or day 21 culture samples. A culture well is considered
positive if the HIV p24 antigen level is 230 pg/mL. A culture well is considered negative if the
HIV p24 antigen level is <30pg/mL at both day 14 and day 21.

B. CULTURE RESULT: CRITERIA

The criteriafor determining a positive, negative or indeterminate result for a qualitative
micrococulture depends upon the HIV status of the patient.
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For confirmed HIV-positive patients.

If either well (or both wells) of a qualitative micrococulture is positive, the culture
is considered positive. The culture is considered negative if both wells are
negative.

For HIV-negative or HIV-undetermined patients.

The culture is considered negative if both wells are negative and positive if both
well are positive. If either well of a qualitative micrococulture is positive and the
other negative, the culture is considered indeterminate and a subsequent specimen
should be requested for testing.

PROCEDURE NOTES

1.

To reduce the chances of cross contamination and/or specimen mix-up, cells from
only one patients should be set-up per 24-well tissue culture plate.

Laboratories performing this assay for ACTG or other DAIDS sponsored
protocols, should be participating in and certified by the Virology Quality
Assurance Quantitative Micrococulture certification program.

Cultures contain large quantities of HIV and are potentialy infective to the
technician handling the cultures. Gowns are required when working with any
potential HIV containing specimens (i.e., periphera blood, CSF, tissue
specimens, etc.) and are changed weekly (daily if work being donein BSL-3
facility). Gloves must be worn whenever working with any potentially HIV
containing specimens. Gloves should be changed often, especially if punctured or
contaminated. All work must be performed in a certified biological safety laminar
flow hood. All work areas in the laboratory must be wiped down with 10%
sodium hypochlorite (bleach) at the beginning and end of the working day. The
laminar flow hood must aso be decontaminated with 10 sodium hypochlorite
daly.

Blood collected in EDTA or CPD-A must dways be diluted in saline or calcium
and magnesium-free Dulbecco's PBS.

Lymphocyte separation media, coculture medium, and diluent used (Dulbecco's
PBS or saline) must be at room temperature to prevent clumping of cells.
Inspect al 15 mL polystyrene and 50 mL polypropylene conical centrifuge tubes
for cracks prior to use. Loss of cell suspensions will occur when cracked tubes
are centrifuged.
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7. Collection flask on the aspiration system must contain some bleach (i.e.,, enough
to make solution 10% if full).

8. Always resuspend the cell pellet in the small quantity of liquid left after aspirating
off the supernatant. Trying to resuspend cellsin alarger volume of liquid, such as
that added for washing, will result in a suspension of clumped cells. Recovery
should be >50% (normally 90%) of retrievable cells. If the technologist is
unfamiliar with lymphocyte isolation procedures, recovery should not be assessed
until he or sheis satisfactorily recovering >50% of the mononuclear cells.
Inadequate recoveries are associated with failure to dilute the blood 1.2 with a
buffer prior to layering over lymphocyte separation media, inadequate removal of
cells from the plasma/lymphocyte separation media interface, failure to dilute the
cells from the interface in Dulbecco's PBS, and inadequate centrifugation during
the wash steps.

9. Viability of cellsisolated by this method is usually 98%. Viahility of cells should
be assessed on al specimens by trypan blue exclusion.

10.  Whole blood collected in late afternoon may be stored at room temperature and
processed the next morning.

11.  Theleve of CO, should be checked weekly with fyrite to determine % CO..

12.  GLPand excellent sterile technique are very important because the cultures are
maintained for up to 3 weeks and must remain free of contamination to give
accurate results.
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QUANTITATIVE PBMC MICROCOCULTURE ASSAY

. PRINCIPLE

The quantitative PBM C micrococulture assay estimates the number of infectious units of HIV per
million mononuclear cells (IUPM) in peripheral blood mononuclear cells (PBMC). The greater
the number of cells needed to produce a positive result, the lower the virus load in the PBMC.
The assay, as described in detail below, is performed in duplicate in a 24-well tissue culture plate
using six 5-fold dilutions, beginning with one million patient PBMC. Each sample of patient cells
is cocultured with PHA-stimulated normal donor PBMC for 14 days. The supernatant from each
individual well is assayed for viral expression of HIV-1 p24 antigen by the standard HIV p24 EIA

assay.

1. SPECIMEN REQUIREMENTS

The assay utilizes PBMC isolated from heparinized, ACD, CPD or EDTA anticoagulated
peripheral blood (usually 10 mL isrequired for adults or children and 2 mL from infants). The
blood must be kept at room temperature until processing and should be processed within 30 hours
of collection.

1. REAGENTS

All reagents are prepared using deionized water, reagent grade |.

Sterile Phosphate Buffered Saline (PBS) or sterile Hank’ s Balanced Salt Solution (HBSS) without
calcium or magnesium. Store 10X buffer at room temperature and 1X buffer at 4¥C. Note

manufacturer’s outdate or discard one week after opening.

Sterile Ficoll-Hypaque or Lymphocyte Separation Medium (LSM) - Store at room temperature in
the dark. Note manufacturer’s outdate and date opened.

Penicillin - available in 5x108 unit vials. Store at room temperature. Observe manufacturer’s
outdate.

a Add 25 mL of sterile water to the vial. Mix until contents are dissolved. Final
concentration = 200,000 units/mL

b. Divideinto 0.32 mL aiquotsin sterile 1.5 mL microcentrifuge tubes and freeze at -
20°C in alabeled box. Label with a1 year outdate.
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Gentamicin - available in 50 mg/mL bottles. Open bottles under laminar flow hood only; divide
into 0.640 mL aliquotsin sterile 1.5 mL microcentrifuge tubes. Store unopened bottles at room
temperature; store aliquots at 4°C. Outdates one month after opening.

Fetal Bovine Serum (FBS) - available in 500 mL sterile bottles from various manufacturers. Store
frozen at -20°C. Note manufacturer’s outdate. When needed, rapidly thaw a bottle in a 37°C
water bath, then heat-inactivate in a56°C water bath for 30 minutes with occasional shaking. The
level of HoO in the water bath should be as high as the level of the serum in the bottle. Store at
4°C after thawing. Heat-inactivated FBS has a one month outdate.

RPMI 1640 medium with L-glutamine (2 mM) - Store at 4°C and observe manufacturer’s
outdate.

IL-2 (interleukin-2) - available in 50 mL bottles from Boehringer Mannheim at a discounted price
for labs within the ACTG. Store at -20°C. Note manufacturer’s outdate. As needed, thaw a 50
mL bottle (freeze the remaining 25 mL).

Basic Medium:

To make 620 mL:

a Add 120 mL FBSto 500 mL of RPMI 1640 medium with L-glutamine. Fina
concentration (120/620) is approximately 20%.

b. Add 310 pL stock penicillin. (Concentration of penicillin used is 5x106 units/25
mL or 200,000 unitsymL; 0.31 mL of 200,000 units/mL = 62,000 units and
62,000 units/620 mL fina volume of medium=100 units/mL for final
concentration).

C. Add 620 pL Gentamicin. (Concentration of Gentamicin used is 50 mg/mL or 50
Mg/l ; 620 pL of 50 pg/uL = 31,000 pg and 31,000 pg/620 mL final volume of
medium = 50 pg/mL for final concentration).

Store Basic Medium at 4°C for up to 1 month.

Growth Medium - aso called IL-2 Medium or T-Cell Growth Factor (TCGF)
Medium.

To make 500 mL:
a 475 mL Basic Medium.
b. 25mL IL-2. (Fina concentration = 25 mL/500 mL = 5%.)

Store Growth Medium at 4°C for up to 1 month. Growth Medium should warmed before use.
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Trypan Blue Stain - this stains non-viable cells dark blue, and is used to determine the viable cell
count of aculture. Prepare a0.4% solution by adding 0.4 gm Trypan Blue (available from Sigma)
and 1 mL Glacial Acetic Acid to 99 mLsdistilled H20 or saline. After dissolving, filter solution
through Whatman filter paper or a 0.45 p filter.

PHA-stimulated uninfected donor PBMCs - see procedure for Preparation of PHA-stimul ated,
Uninfected Donor Peripheral Blood Mononuclear Cells (PBMC).

IV. EQUIPMENT AND SUPPLIES

Gloves

Disposable lab coat

Accuspin tubes with Ficoll, available from Sigmain 12 mL or 50 mL size tubes.
Sterile 15 and 50 mL conical tubes.

Sterile 2, 5, 10, and 25 mL pipettes.

Hemacytometer.

Sterile 24-well tissue culture plates.

Sterile 500 mL bottles.

Sterile 1.5 and 0.5 mL microcentrifuge tubes.

20 L, 200 pL, and 1000 L pipetteman.

Sterile 200 pL and 1000 pL pipette tips.

Bleach (household bleach diluted 1/100 with tap water).

Laminar flow hood (Class 2 biosafety hood).

Centrifuge capable of speeds up to 1500 x g and equipped with a horizontal rotor and O- ring
sealed safety cups.

Compound microscope.

CO, incubator (37 + 1°C with humidity).

37°C and 56°C water baths,

Pipette aid.

V. PROCEDURE

1. Log patient information into the lab computer and label specimen with the assigned
specimen number.

2. Obtain PBMC from whole blood. See Qualitative PBMC Macrococulture Assay.
NOTE: SUBSEQUENT PROCEDURES SHOULD BE PERFORMED IN A
CLASS 2 BIOSAFETY LAMINAR FLOW HOOD USING STERILE

TECHNIQUE AND ADHERING TO CDC/NIH STANDARDS (INCLUDING USE
OF GLOVES AND LAB COATYS).
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Make six 5-fold seria dilutions as follows:

a For the first tube in the series, start with 3x109 patient cellsin 3 mL of
Growth Medium. A minimum of 2.7x109 patient PBMC (in 2.7 mL) are
required for the following scheme. See note below if minimum
requirement is not met.

b. Transfer 0.6 mL of the cell suspension from step 1. to the next tube in the
series containing 2.4 mL of Growth Medium. Mix.

C. Continue as in step 2., using a new pipette tip for the removal from each
tube, to make 6 dilutions. The resulting dilution schemeis1:1, 1:5, 1:25,
1:125, 1:625, 1:3125. The resulting counts per mL will be 1,000,000,
200,000, 40,000, 8,000, 1600, and 320 patient PBMC per mL.

NOTE: If fewer than 2.7x108 but more than 2x10 patient PBMC are recovered
from a sample, the first tube should be adjusted to contain 2.0x106 PBMCin 2.0
mL of Growth Medium. Proceed with step 2. above.

If fewer than 2.0x106 PBMC are recovered from asample, dilute the total
number of cellsin 3.0 mL of Growth Medium and proceed to make the 5-fold
dilutions from this starting concentration. In the computer, it will be necessary to
enter the new estimated concentration per mL (total number of PBMC recovered
divided by 3) rather than defaulting to 1x106 for the number of cellsin the 1:1
dilution.

Pipette 1.5 mL of sterile water into each of 4 corner wells of an appropriately
labeled 24-well plate. In duplicate, pipette 1 mL of each of the 6 patient cell
dilutions into respective wells. Store remaining patient PBM C according to each
protocol (viable PBMC, péellets, etc.). (See* Specimen Processing” and “ Specimen
Storage Recommendations”.)

NOTE: In the case of fewer than 2.7x108 but >2.0x105 PBMC, the first tube will
only have 1.4 mL and can only be tested in singleton. The first set of wells will
include only one well with a single sample of 1x10° PBMC.

Prepare donor cells at a concentration of 1x106 cellgmL. One mL will be needed
for each well of the plate (12) plus extrato facilitate pipetting.

a Centrifuge 13x106 PHA-stimul ated donor cells at 400 x g for 10 minutes.
b. Decant supernatant.

C. Mix pellet and suspend in 13 mL of Growth Medium.
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6. Add 1 mL of donor cell preparation to each well.
7. Incubate at 37°C, 5% CO5 with humidity.
8. Feed and sample as follows:
a Remove 1 mL of supernatant from each well without disturbing the cells.

1) Day 7 - discard supernatant. (These may be saved if desired, in
case of trouble with the assay, but may only be used to troubleshoot
the assay and not to calculate an lUPM.)

2) Day 14 - save supernatant from each well, frozen in appropriately
labeled tubes for HIV p24 antigen testing.

b. Onday 7add 1 mL of 0.5 X 105 PHA-stimulated donor cells to each well.

Prepare donor cells for feeding at a concentration of 0.5x106 cellgmL. OnemL
will be needed for each well plus extra to facilitate pipetting. NOTE: This
concentration differs from that used to set up the initial assay.

1) Centrifuge 7x10 donor cells at 400 x g for 10 minutes.
2) Decant supernatant.
3) Mix pellet and suspend in 14 mL of Growth Medium.

9. Culture wellsto be sampled are listed in a“sampling list” which is computer
generated each day from the laboratory management program. Supernatant
aiquots are saved in sterile tubes and stored at -20°C or -70°C until assayed for
HIV p24 antigen level.

10. I[UPM is calculated by the method of maximum likelihood from the pattern of
positive culture wellsin the assay. A well is scored positive if the VQA corrected
value 30 pg/mL.

11. At theend of culture, save the appropriate samples according to each protocol
(supernatant, cells, PLP, etc.). (See " Specimen Processing” and “ Specimen
Codes’.)

VI. REPORTING

The IUPM calculated by the computer is reported. A low Goodness of Fit (< 0.05) may
invalidate the resullt.
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QUANTITATIVE PLASMA HIV CULTURE
. PRINCIPLE

The Quantitative Plasma HIV Culture Assay estimates the number of infectious units of HIV per
mL of plasma. Plasmais separated from whole blood by density gradient centrifugation. Seria
1.5 dilutions of plasma are cocultivated with uninfected PHA-stimulated PBM C (donor cells) in a
24-well microtiter plate for 14 days. Supernatants from each culture well are assayed for HIV
p24 antigen. Infectious Units per mL (IUPM) of patient plasma are calculated based on the
pattern of positive culture wells.

1. SPECIMEN REQUIREMENTS
1. Blood collected in ACD vacutainers. EDTA and heparin anticoagul ants are not

recommended. Plasma viremia endpoints are greater with the ACD anticoagul ant
and the plasma can be used for HIV RNA determination by PCR.

2. The optimum amount of blood is 10 mL; the minimum amount is 3.0 mL for
pediatric specimens.
3. Cultures should be processed as soon as possible. Plasma should be removed from

cells within four to six hours of collection. However, if necessary for transport,
blood can be stored at room temperature for up to 30 hours. Plasma aliquots may
be cultured in real-time or frozen and batch tested for quantitative viremia
depending on the protocol specifications.

4. A specimen is unacceptable if it meets one of the following criteria: the blood has
clotted, the specimen date is more than 30 hours old, the specimen is not |abeled.

If it meets any of the above criteria, notify the sender and determine the action to
be taken.

1. REAGENTS

All reagents are prepared using deionized water, reagent grade |.

Sterile Phosphate Buffered Saline (PBS) or sterile Hank’ s Balanced Salt Solution (HBSS) without
calcium or magnesium. Store 10X buffer at room temperature and 1X buffer at 4¥C. Note

manufacturer’s outdate or discard one week after opening.

Penicillin - availablein 5 x 100 unit vials, Store at room temperature. Observe manufacturer’s
outdate.
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a Add 25 mL of sterile water to thevial. Mix until contents are dissolved. Final
concentration = 200,000 units/mL
b. Divideinto 0.32 mL aliquots in sterile 1.5 mL microcentrifuge tubes and freeze at -

20°C in alabeled box. Label with a1 year outdate.

Gentamicin - available in 50 mg/mL bottles. Open bottles under laminar flow hood only; divide
into 0.640 mL aliquotsin sterile 1.5 mL microcentrifuge tubes. Store unopened bottles at room
temperature; store aliquots at 4°C. Outdates one month after opening.

Fetal Bovine Serum (FBS) - available in 500 mL sterile bottles from various manufacturers. Store
frozen at -20°C. Note manufacturer’s outdate. When needed, rapidly thaw a bottle in a 37°C
water bath, then heat-inactivate in a 56°C water bath for 30 minutes with occasional shaking. The
level of HoO in the water bath should be as high as the level of the serum in the bottle. Store at
4°C after thawing. Heat-inactivated FBS has a one month outdate.

RPMI 1640 medium with L-glutamine (2 mM) - Store at 4°C and observe manufacturer’s
outdate.

IL-2 (interleukin-2) - availablein 50 mL bottles from Boehringer Mannheim at a discounted price
for labs within the ACTG. Store at -20°C. Note manufacturer’s outdate. As needed, thaw a 50
mL bottle (freeze the remaining volume).

Acetic acid, 2% (distilled water as diluent) - store at room temperature. Discard after one year.

PHA-stimulated uninfected donor cells - see procedure for Preparation of PHA-Stimulated
Uninfected Donor Peripheral Blood Mononuclear Cells (PBMC)

Culture media

500 mL RPMI-1640 with L-glutamine

105 mL feta bovine serum, heat in-activated
31.0 mL Interleukin-2 (200 U/mL)

0.65 mL 1% DEAE-Dextran (optional)

Add antibiotics at recommended concentrations

Label media with reagent name, lot number, date of preparation, expiration date. Media must be
stored at 4-8°C, for a maximum of two weeks.

V. EQUIPMENT AND SUPPLIES

Gloves

Disposable lab coat
Sterile 15 and 50 mL conical tubes and racks
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Sterile 5, 10, and 25 mL pipettes

Disposable transfer pipettes

Small polypropylene ziplock bag

Hemacytometer

Sterile 24-well tissue culture plates, polystyrene

Sterile 500 mL bottles

Polystyrene round bottom tubes, 12 x 75 mm

20 L, 200 pL, and 1000 pL micropipettors

Sterile 200 pL and 1000 L pipette tips

Bleach (household bleach diluted 1/100 with tap water)
Laminar flow hood (Class 2 biosafety hood)
Centrifuge with safety cups and aerosol containment lids, capable of speeds up to 800 x g
Compound microscope.

CO, incubator (37 + 1°C with humidity).

37°C and 56°C water baths.

Pipette aid.

V. PROCEDURE

1. Invert tubes of blood severa times- DO NOT SHAKE.

2. Centrifuge at 400 to 800 x g for 20 minutes at 20 to 24°C. Transfer plasmato
another centrifuge tube and recentrifuge at 800 x g for an additional 20 minutes to
completely remove platelets and cell debris.

3. Prepare PHA-stimulated uninfected donor cells.

a Count donor cells and calculate the total number of cellsin suspension.
b. Cadculate the number of mL of concentrated donor cell suspension required
to provide 25 x 106 cells per plasma specimen to be quantitated. Add cells

to culture media (total volume =20 mL) to result in a1.25 x 106 cellgmL
working suspension sufficient for one quantitative plasma culture.
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Prepare 24-well cell culture plate for quantitative plasma assay:
PLATE FORMAT

1 2 3 4 S) 6

P P P P P P 2mLsof PBSin each well

N1 O1 P1 Q1 R1 S1 1.6 mL of donor cells/well and 400
pL/well plasmadilutions
N2 02 P2 Q2 R2 S2

P P P P P P 2 mLsof PBSin each well

a Pipette 2.0 mL sterile PBS into each of the twelve wellsin rows A and D
of the cell culture plate.

b. Seed each of the culture wellsin rows B and C with 1.6 mL of the
stimulated donor cell suspension.

Label six small polypropylene dilution tubes N through S. Dispense 960 pL
culture media into each of the tubes labeled "O" through "S'.

Add 1100 pL of the clarified plasmato tube "N".

Make seria 1:5 dilutions of the plasma specimen: transfer 240 pL of plasmafrom
tube "N" to tube "O". Mix well, then transfer 240 pL of the dilution in tube "O"
into tube "P". Continue this procedure: "P' to "Q", "Q" to "R", "R" t0 "S".

Dispense, in duplicate, 400 pL of the undiluted plasma (N) and each subsequent
dilution (O through S) to consecutive duplicate wells. Theinitia dilution in the
first set of wellsis 1:1, i.e.,, undiluted ("neat" ) plasma.

Place culture plate in asmall ziplock bag with culture label and seal. Label both
bag and plate with specimen number, specimen type, patient 1D, specimen day and
technician'sinitials. Incubate at 37°C in 5% CO, incubator with humidity.

On day 1, remove 1 mL of mediafrom each well and replace with 1 mL of fresh
culture media. Change pipettor tips between each well. (Plasma may sometimes
be clotted in wells. Avoid removing the clotted plasma.)

On day 7, remove 1 mL of mediafrom each well and replace with 1 mL of culture
media containing 5 x 10° stimulated donor PBMCs.
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12. Cultures are terminated on day 14. Remove 200 L from each well to assay for
HIV p24 antigen testing.

VI. CALCULATIONS
Each of the 12 culture wells on the quantitative plasma culture plate should be seeded with 1.6

mL of a suspension of 1.25 x 106 stimulated donor cellsin culture media. To calculate the
appropriate volume of concentrated donor lymphocytes.

number of donor cellsinflask = number of donor cells required for culture
total volume (mL) in flask volume of cells required for culture
VII. NOTES

The first two sets of wells often gel. Thisisadirect result of too much plasmain the culture.
Although gel formation may occasionally occur following the addition of culture medium that
contains divalent cations, thisis not a universal phenomenon and the gel formation appears to be
reduced in media containing DEAE-dextran. Furthermore, any gel that formsis soft and can
easily be dispersed with a pipette. The remaining gel debris should not be removed. Its presence
does not appear to affect virus-cell interaction or the infectivity titers.

Computer Login:

The initial volume of plasma inoculated must be recorded in the laboratory software. According
to this consensus protocol, 400 microliters of undiluted plasmais aliquoted into the first set of
wells (N) of the culture plate. To calculate the amount of virus present in that 400 microliter
aliquot, the software program divides the lUPM result derived from the [UPM table by 0.4
milliliters. This converts the result to Infectious Units per Milliliter of plasma

VIIl. REPORTING RESULTS

A plasma culture well is scored positive if > 30 pg/mL of VQA standardized HIV p24 antigen is
detected. Thetiter of plasma HIV is expressed as the reciprocal of the highest dilution giving a
corrected HIV p24 antigen level that is > 30 pg/mL. The TCIDg (highest dilution of patient
plasma containing at least one infectious unit) is determined by the maximum likelihood applied to
asmple product binomial model and is reported as infectious units per milliliter of plasma
(IU/mL). The laboratory software will automatically calculate the TCIDgq in [lUPM (Infectious
Units per mL). In generd, this correlates with the highest dilution (lowest concentration) of
patient plasma giving a positive result.
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IX.  LIMITATIONS

Plasmaviremiais not apparent in al HIV-infected patients. Infectious virus is uncommonly
detected in patients with CD4 cell counts above 500. Asthe CD4 cell number decreases, the
percentage of patients with detectable plasmaviremiaincreases. Therefore, this assay is primarily
useful for monitoring changes in plasma virus load in patients with lower CD4 cell counts and
positive baseline cultures. A sustained 1-2 log reduction in the titer of the plasmais considered an
indication of reduced vira load.
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HIV SYNCYTIUM-INDUCING (MT-2) ASSAY

. PRINCIPLE

The MT-2 cell culture assay is used to detect syncytium-inducing (SI) variants of HIV. The
presence of SI HIV variants has been associated with rapid progression to AIDS and a lower
surviva rate. The MT-2 assay is normally performed in duplicate, in 96-well flat-bottom cell
culture plates. Other plate, tube or flask formats are permissible if the concentrations are adjusted
accordingly.

MT-2 cells, an HTLV-I immortalized T-cell line, are cultivated with cell-free supernatants from
HIV-infected PBMC cultures. Inoculated MT-2 cell cultures are monitored every 2-3 days, up to
two weeks, for development of typica cytopathic effect (CPE), i.e.,, large ballooning syncytia.

1. SPECIMEN REQUIREMENTS

Supernatants from HIV-infected PBMC cultures are suitable specimens. Optimally, fresh
coculture supernatants should be used, but flash-frozen supernatants are acceptable, provided they
have been stored at -70°C or lower and have not been subjected to freeze-thaw cycles. Any
previously frozen supernatant should be recultured in PBMCs prior to or concurrent with the MT-
2 assay to confirm viability.

I11.  REAGENTS

MT-2 cells. Human T-cellsisolated from cord blood lymphocytes and cocultured with cells from
patients with adult T-cell leukemia. (NIH AIDS Reagent Repository catalog #237).

MT-2 culture mediaz 500 mL RPMI 1640 supplemented with 50 mL fetal bovine serum, 10 mL
penicillin (5000U/mL)/streptomycin (5000 pg/mL), and 5 mL 200 mM L-glutamine.

Positive control reference virus: NIH AIDS Reagent Repository catalog #629 (virus strain A018
or 018C).

IV.  SUPPLIES AND EQUIPMENT

Sterile 96-well flat-bottom cell culture plate

Micropipettors to deliver 50, 150 and 200 pL

Sterile disposable pipette tips (Sterile ART tips may be used as an additional safeguard against
contamination.)

Sterile centrifuge tubes

25 and 75 cm? cell culture flasks
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2,10 and 25 mL pipettes
Pipette-aid

Hemacytometer and cover dip
Inverted microscope

COy incubator

Biological safety cabinet
Appropriate personal safety gear

V. PROCEDURE
A. Propagation of MT-2 cells

1. Thaw 2 vials of frozen MT-2 stock cells rapidly in 37°C water bath.

2. Aseptically transfer cellsto 15 mL centrifuge tube. Centrifuge at 600 x g for 10
minutes at room temperature. Remove DM SO-freeze media from the cells.

3. Resuspend the cell pellet in 10 mL MT-2 culture medium and transfer to a 25 cm?
cell culture flask.

4. Incubate a 37°Cin 5% COso.

5. After 2 days incubation, measure cell number and viability. Split the cells when
they number 108/mL. Seed 75 cm? cell culture flasks with 20 mLs at 5 x 10°
viable cellgmL.

6. Incubate cultures at 37°C in 5% CO». Split cells 1:3 every 3 to 4 days or 1:10
once each week.
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MT-2 phenotype assay

1. Add 200 pL sterile PBS to each well designated "P" in the following diagram of a
flat-bottomed 96 well cell culture plate:

1 2 3 4 5 6 7 8 9 10 11 12

P P P P P P P P P P P P

P NEG |1 P 2 P 3 P 4 P POS | P

P NEG |1 P 2 P 3 P 4 P POS | P

P P P P P P P P P P P

P P P P P P P P P P P

P NEG |5 P 6 P 7 P 8 P POS | P

P NEG |5 P 6 P 7 P 8 P POS | P

P P P P P P P P P P P P

2. Harvest MT-2 cells which are growing in the log phase. For the 96-well format,
prepare a4.0 mL suspension of 3.4 x 104 MT-2 cdls/mL in MT-2 media

3. Inoculate 150 pL of the MT-2 cell suspension into each well designated with a
specimen number or "NEG" or "POS'. (Based on the above diagram, twenty four
wells will be seeded with MT-2 cells at afina concentration of 5 x 104 cells per
well.)

4, Add 50 pL of MT-2 culture mediato the wells designated "NEG". Add 50 pL of
positive control virus to each of the wells designated "POS". Add 50 pL of HIV-
infected culture supernatant to duplicate specimen wells (1 through 8). The final
volume in each well will be 200 L.

5. Incubate the plate at 37°C in 5% COs. (If the incubator is not humidified, seal the
plate in aziplock bag, then incubate.)

6. Ondays 3, 6,9, 12, and 14 (plus or minus 1), use an inverted microscope to

examine each MT-2 well for syncytiaformation. Positive syncytiaformation is
defined as 3to 5 balloons or syncytia per well. Read carefully against the negative
and positive controls wells. Document the first day of observed syncytia, e.g.,
"SI+d6" for an isolate which was first observed to produce syncytia on day 6.
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7. After the wells have been examined, use a micropipettor and disposable tips to
gentle resuspend the cells in each well and then remove 130 pL of suspension.
Change tips between every well.

8. Refeed each well with 150 pL of MT-2 culture media. Return plate to ziplock
bag, if needed, and continue incubation and observation.

9. Terminate the assay on day 14. If no syncytia are observed, score theisolate as
nonsyncytium-inducing (NSl).

VI. QUALITY CONTROL

1. Positive virus control must produce observable syncytiawithin 7 days of
incubation.
2. Negative control wells must not develop syncytia. Note: minor ballooning may

occur asthe MT-2 cells divide, but these "balloons' are significantly smaller than
in the positive wells and are not true syncytia.

3. If either control does not react as expected, the assay is suspect and should be

repeated.

VII. NOTES

False negative Sl results, interpreted as "NSI", can result from non-viable virus supernatant. In

cases when culture supernatant viability is unknown, a control PBMC culture should be

performed.

False negative S results can also occur if the MT-2 cells are compromised. Negative Sl results

should be confirmed if the positive SI control requires longer than 9 days to produce typical

cytopathic effect, i.e., syncytia.
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HIV DRUG SUSCEPTIBILITY ASSAY
(With Addenda | and 11)

. PRINCIPLE

The in vitro drug susceptibility assay measures the extent that a drug inhibits HIV p24 antigen
production by PBMC acutely infected with avira isolate. It is performed in 96-well plates with a
defined previoudly titrated inoculum of a clinical isolate to minimize inoculum effects. The
infectivity of each clinical isolate is determined prior to drug susceptibility testing using a
streamlined endpoint dilution assay that is anayzed by the Spearman-Karber statistical method.
Both the infectivity titration and susceptibility determination use PHA-stimulated PBMC from
normal donors.

After the infectivity of avirus stock is quantified, 1000 50% tissue culture infectious doses
(TCIDg0) per million PHA-stimulated PBMC is used as inoculum in a second set of in vitro
infections. Infected wells (in the absence of drug and at each of a number of drug concentrations)
are refed with a 50% medium exchange after 4 days of culture, and supernatant fluid is harvested
after 7 days. HIV p24 antigen is quantified and the 50% inhibitory concentration (ICgq) of the
drug is determined using the median effect equation.

1. SPECIMEN REQUIREMENTS

Cdll-free supernatant is obtained from a positive HIV culture of patient PBMC, plasma, body fluid
or tissue. This may originate from a qualitative macrococulture, a qualitative micrococulture or a
guantitative micrococulture. Thisisreferred to asan “isolate”’ or “vira stock”. The stock from
micrococultures are likely to require some expansion to reach adequate levels of infectivity for the
susceptibility assay. A standardized method for specimen collection/stock expansion for the drug
susceptibility assay, using what are called “ministocks’ has been devel oped (see “ Specimen
Processing” and “ Specimen Codes’). In order to assess development of resistance to a
therapeutic agent, it is optimal to test paired serial isolates in the same run. One should be from a
sample collected prior to or at the beginning of therapy and the other a sample collected while on
therapy or after therapy has been compl eted.

1. REAGENTS

All reagents are prepared using deionized water, reagent grade |.

Sterile Phosphate Buffered Saline (PBS) or sterile Hank’ s Balanced Salt Solution (HBSS) without
calcium or magnesium. Store at room temperature. Note manufacturer’s outdate or discard one

week after opening.

Penicillin - available in 5x108 unit vials. Store at room temperature. Observe manufacturer’s
outdate.
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a Add 25 mL of sterile water to thevial. Mix until contents are dissolved. Final
concentration = 200,000 units/mL
b. Divideinto 0.32 mL aliquots in sterile 1.5 mL microcentrifuge tubes and freeze at -

20°Cin alabeled box. Label with a1 year outdate, or manufacturer’s outdate,
whichever comes first.

Gentamicin - available in 50 mg/mL bottles. Open bottles under laminar flow hood only; divide
into 0.640 mL aliquotsin sterile 1.5 mL microcentrifuge tubes. Store unopened bottles at room
temperature; store aliquots at 4°C. Outdates one month after opening.

Fetal Bovine Serum (FBS) - available in 500 mL sterile bottles from various manufacturers. Store
frozen at -20°C. Note manufacturer’s outdate. When needed, rapidly thaw a bottle in a 37°C
water bath, then heat-inactivate in a 56°C water bath for 30 minutes with occasional shaking. The
level of HoO in the water bath should be as high as the level of the serum in the bottle. Store at
4°C after thawing. Heat-inactivated FBS has a one month outdate.

RPMI 1640 medium with L-glutamine (2 mM) - Store at 4°C and observe manufacturer’s
outdate.

IL-2 (interleukin-2) - available in 50 mL bottles from Boehringer Mannheim at a discounted price
for labs within the ACTG. Store at -20°C. Note manufacturer’s outdate. As needed, thaw a 50
mL bottle (freeze the remaining 25 mL).

Basic Medium:
To make 620 mL:

a Add 120 mL heat-inactivated FBS to 500 mL of RPMI 1640 medium with
L-glutamine. Fina concentration (120/620) is approximately 20%.

b. Add 310 pL stock penicillin. (Concentration of penicillin used is 5x106 units/25
mL or 200,000 unitsymL; 0.31 mL of 200,000 units/mL = 62,000 units and
62,000 units/620 mL fina volume of medium=100 units/mL for final
concentration).

C. Add 620 pL Gentamicin. (Concentration of Gentamicin used is 50 mg/mL or 50
Mg/l ; 620 pL of 50 pg/uL = 31,000 pg and 31,000 pg/620 mL final volume of
medium = 50 pg/mL for final concentration).

Store Basic Medium at 4°C for up to 1 month.

Growth Medium (culture medium) - also called IL-2 Medium or T-Cell Growth Factor (TCGF)
Medium.
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To make 500 mL:
a 475 mL Basic Medium.
b. 25mL IL-2. (Fina concentration = 25 mL/500 mL = 5%.)
Store Growth Medium at 4°C for up to 1 month. Growth Medium should warmed before use.

Trypan Blue Stain - this stains non-viable cells dark blue, and is used to determine the viable cell
count of aculture. Prepare a0.4% solution by adding 0.4 gm Trypan Blue (available from Sigma)
and 1 mL Glacial Acetic Acid to 99 mLsdistilled H20 or saline. After dissolving, filter solution
through Whatman filter paper or a 0.45 p filter.

PHA-stimulated uninfected donor PBMCs - see procedure for Preparation of PHA-stimul ated,
Uninfected Donor Peripheral Blood Mononuclear Cells (PBMC).

Antiretroviral Drug Concentrations. Drug should be stored at -20°C to -85°C depending on drug
(e.g., protease inhibitors should be stored at -85°C) in borosilicate glass vids. Avoid storing drug
at low concentrations.

Drug-sensitive and drug-resistant isolates can be obtained from the NIH AIDS Research and
Reference Reagent Program.

IV.  SUPPLIES AND EQUIPMENT

Gloves

Disposable lab coat

Laminar flow hood (Class 2 biosafety hood)
Sterile 2, 5 and 10 mL pipette
Hemacytometer

96-well, flat bottomed tissue culture plates
Sterile 1.5 and 0.5 mL microcentrifuge tubes
20 L, 200 pL, and 1000 yL. micropi pettor
Sterile 50 pL, 200 yL and 1000 pL pipette tip
Multichannel 50 pL, 200 pL micropipettors
Repeat pipettor and sterile tips

Borosilicate glass tubes

1% bleach or suitable disinfectant

Low speed centrifuge with O ring sealed safety cups
Compound microscope

CO, incubator (37 +1°C with humidity)

37°C and 56°C water baths
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PROCEDURE

Virus Stocks: Collect cell-free, virus-containing supernatants from positive HIV
cocultures (patient, drug-sensitive, and drug-resistant control viral isolates) according to
standard methods found in others sections of the Manual (See “ Specimen Processing” and
“Specimen Codes’).

NOTE: SUBSEQUENT PROCEDURE SHOULD BE PERFORMED IN A CLASS
2 BIOSAFETY LAMINAR FLOW HOOD USING STERILE TECHNIQUE AND

ADHERING TO CDC/NIH STANDARDS (INCLUDING USE OF GLOVES AND
LAB COATS).

Virus Stock Infectivity Titration: Seven seria four-fold dilutions of virus stock, ranging
from 1:16 through 1:65,635, are titrated in triplicate in 96 well flat-bottomed tissue
culture plates.

1. Centrifuge 1 to 3 day old PHA-stimulated donor PBMC at 400 x g for 10 minutes
at 20°C to 24°C, remove and discard supernatant, then resuspend cellsin Growth
Medium and enumerate cells. Determine viability with 0.4% trypan blue exclusion
dye; do not use cellsif viability islessthan 85%. Adjust sample with Growth
Medium to a concentration of 4x106 cellsmL (exactly 4.2 million cells are needed
per plate as currently formatted; adjust volume accordingly). Keepin CO»
incubator at 37°C until step 6.

2. Add 200 pL PBS or HBSSto al wells labeled P, see “ Plate Format” below.

PLATE FORMAT FOR HIV TITRATION

IOTMMmMOoOO®@>

1 2 3 4 5 6 7 8 9 10 11 12
P P P P P P P P P P P P
P P P P P P P P P P P P
P P 42 43 44 45 46 47 48 p p P
P P 42 43 44 45 46 47 48 p p P
P P 42 43 44 45 46 47 48 p p P
P P P P P P P P P P P P
P P P P P P P P P P P P
P P P P P P P P P P P P

3. Add 150 uL Growth Medium to the wells labeled 4-3 to 48 (rows C to E,
columns 4 to 9) with a multi-channel micropipettor.
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Rapidly thaw an aliquot of the virus stock at 37°C in awater bath until only a small
crystal of iceremains. Immediately dilute the sample 1:12 in Growth Medium
(e.g., 0.1 mL of virus stock to 1.1 mL of culture medium) and transfer 200 L to
each well labeled 472 (column 3 in rows C to E).

With a multi-channel pipette, transfer 50 uL from wells labeled 472 to wells labeled
43 (column 3 to column 4 in rows C to F). Continue such transfers, moving from
left to right, changing tips prior to mixing contents of the next column of wells.
Discard 50 pL from the wells labeled 48 (column 9).

Dispense 50 uL of PBMC (200,000 cells) from step 1 to al wells containing viral
stock, moving from right to left.

Cover the plate and incubate at 37°C, 5% CO» with humidity.

On day 4, with a multi-channel pipette, moving from right to left acrossthe plate,
resuspend the cells in each culture well by mixing and remove and discard 125 pL
of the cell suspension. Add 150 L of fresh Growth Medium back to each well,
again moving from right to left . Return the plate to the incubator.

Onday 7, the HIV titration assay is terminated and the appropriate supernatants
are tested for HIV p24 antigen as follows:

a Transfer 100 pL of supernatant from the titration wells to wells of aHIV
p24 antigen plate that contains 100 uL of Growth or Basic Medium and 20
pL of the manufacturer’s disruption buffer containing Triton X-100.

b. The assay is performed according to the recommendations of the
manufacturer using the VQA reference standard and QC check samples as
described in “Standard HIV p24 Antigen Assay”. A well is scored
“positive” if the VQA corrected value is 50 pg/mL.
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10.  The TCIDgg is calculated by the Spearman-Karber method. An example of this
calculation follows:

a Scoring the HIV p24 antigen plate

1 2 42 43 44 45 46 47 48 10 11 12
AP P P P P P P P P P P P
B P P P P P P P P P P P P
cC P P + + + o+ - - - P P P
D P P + o+ - - - - - P P P
E P P + + + - - - - P P P
F P P P P P P P P P P P P
G p P P P P P P P P P P P
H P P P P P P P P P P P P

r=0 0 1 2 3 3 3 =12

b. Calculating TCIDgn/mL

xk = dose of highest dilution

r = number of “-” responses

d = spacing between dilutions

n = waells per dilution

r=sumof r

Spearman-Karber formulaz M =xk +d[0.5- (1/n) (1)]

=8+ 1[0.5-(1/3)(12)]
=8+1(05-4.0)

The 50% endpoint is 443

Converting to 10X

X =4.5*|logd
=4.5* 0.602
=27 the 50% titer is 102

To calculate the TCIDgn/mL of virus stock, the original dilution must be corrected
by multiplying by 5 (1000 pL+ 200 pL):

TCIDgg/mL = 5* 1027
=100-70 % 102.7

=1034
TCIDgy/mL - 2.51 x 103
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Virus Susceptibility Testing Assay (for ZDV)

1.

Prepare a 2X working solution by diluting the drug of interest in Growth Medium.
(For ZDV, a1l mM stock solution is diluted to yield concentrations of 10.0 uM,
2.0 uM, 0.2 uM, 0.02 uM and 0.002 uM in at least 1 mL of Growth Medium).

With a multi-channel pipette, add 200 L PBSto all wells labeled P, (see Plate
Format below).

With a multi-channel pipettor, add 100 uL Growth Medium to wells labeled “0” (C
to E in column 3). Add 100 pL of 2X ZDV working solutions to their respective
wells labeled with the 1X drug concentration (columns 4 to 8). The numbersin
the illustration are the final concentrations of ZDV in uM. The remaining working
solutions may be stored at -20°C until day 4 or made up fresh at the time.

Peptides, such as protease inhibitors, should be prepared fresh each time. (See
Plate Format below.)

PLATE FORMAT FOR DRUG SUSCEPTIBILITY TESTING

IOTMMmMOoOO >

LV VB v R v e 0 B v B U B B

e

2 3 4 5 6 7 8 9 10 11 12
P P P P P P P P P P P
P P P P P P P P P P P
P 0 001 O 1 10 50 P P P P
P 0 001 O 1 10 50 P P P P
P 0 001 O 1 10 50 P P P P
P P P P P P P P P P P
P P P P P P P P P P P
P P P P P P P P P P P

Sediment 1 to 3 day old PHA-stimulated normal donor PBMC at 400 x g for 10
minutes at 20 to 24°C, remove and discard supernatant, then resuspend cellsin
Growth Medium and enumerate cells. Adjust the sample with Growth Medium to
a concentration of 4 million PBMC/mL. The viability should be determined by
trypan blue exclusion and should not be used if the viability is < 85%.

Add 1.0 mL of these donor cellsto a sterile 15 mL conical centrifuge tube and
centrifuge the cells at 400 x g for 10 minutes at 20 to 24°C. Remove the
supernatant and add the required amount of titrated virus stock (1000
TCIDg/106 PBMC, therefore 4000 TCID5/4x106 PBMC). Thefinal volume
should be kept to 1 mL; hence the minimum useable titer is 4000 TCIDgg/mL.
After mixing gently, the suspension isincubated for 1-3 hours at 37°C, 5% CO»y
with humidity. Longer incubation times are recommended for lower titer virus
stocks. Example Calculation:
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4000 (desired TCIDgp/mL ) = 0.5mL (vol. of virus stock needed)
8000 (actual TCIDgg/mL of virus stock)

6. After incubation, bring volume up to 2 mL for 4x106 cells and dispense 100 TL of
the infected cdlls into each well of columns 3to 8 in rows C to E. Each well will
have 0.2 X 10 PBMC.

7. Thefina volumein each well should be 200 L. Incubate the plates at 37°C, 5% CO»y
with humidity.

8. On day 4, examine the cells microscopically for obvious cytopathic effect (CPE),
then thaw the 2X working solutions (or prepare fresh material). Add 0.5 mL of
the 2X working solutions to 0.5 mL of Growth Medium to give 1X working
solutions. Moving from left to right across the plate, mix, remove and discard 125
WL of cell suspension from the culture wells. Then add 150 pL of each of the 1X
ZDV concentration (or other antiretroviral agent) working solutions to the
appropriate wells (see plate format).

9. On day 7, prepare dilutions of the wells for HIV p24 antigen evaluation as follows:

a With a multi-channel pipettor, add 205 TL of Growth Medium, followed by
25 pL of the manufacturer’s disruption buffer containing Triton X-100 to
the wellsin columns 1 to 6 of rows C through H of a new 96-well, flat
bottomed polystyrene plate. Thiswill be the Dilution Plate and the 36
wellsjust pipetted will accommodate a 1:12.5 and 1:156 dilution of the
Drug Susceptibility Plate.

b. Transfer 20 pL of supernatant from each of the drug susceptibility assay
wells (rows C, D, and E of the Drug Susceptibility Plate) to their respective
rowsin the Dilution Plate (rows C, D, and E), using a multi-channel
micropipettor (1:12.5 dilution). Mix and then transfer 20 pL from row C
torow F, row D to row G, and row E to row H (total dilution of 1:156).
Cover the plate with a5 x 8 inch low-density polyethylene bag or similar
product to prevent drying of the samples. Store the plate at -30°C or lower
and run the HIV p24 antigen assay within 72 hours.

10. Determine the HIV p24 antigen concentration of the diluted wells as follows:
a Thaw the plate with the diluted samples at ambient temperature. Transfer

20 pL from each well in rows F to H to the appropriate well or tube of the
HIV p24 antigen assay kit containing 180 pL of Growth Media (final
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dilution of 1:1560). A range of dilutions may need to be tested until the
untreated control (O uM drug concentration) optical densities lie on the
linear dope of the calibration curve. (For example, afinal dilution of
1:1000 may be better, in general, for some labs.)

Follow the manufacturer’s procedure for HIV p24 antigen detection.

An extended VQA calibration curve that ranges from 400 pg/mL to 25
pg/mL in two-fold dilutions should be run. Results will be analyzed using a
quadratic curve fit for the Coulter and Dupont p24 antigen assays.
Analysis for the Abbott kit is not modified.

11. Calculate 50% inhibitory concentration (1Cgp) by the median effect equation and
report both raw and analyzed data as follows:

a

The median effect equation of Chou and coworkers, can be used in one of
the following ways:

1) the exponentia form of the equation can be used and a curve fit to the
data points (F5 and drug concentration) using nonlinear regression:

Fraction affected: (Fg) = 1/[1 + (ICgq/drug concentration)™]
m = slope of the curve
Fraction affected: (Fg) = % reduction from untreated control x 0.01

Systat (Systat, Inc., Evanston, IL) can solve for ICgg and m
simultaneously using nonlinear regression modeling. After the equation’s
constants (ICgg and m) are determined, a curve of F5 versus drug
concentration can be constructed on alog-linear plot with drug
concentration on the log scale of the x-axis.

2) logarithmic form of the equation can be used and a curve fit to the data
points by linear regression:

Log (F4/F) = mlog [drug concentration] - m log [ICgq

Fraction affected: (Fg) = % reduction from untreated control x 0.01
Fraction unaffected: (F) = % maximum x 0.01

“Dose effect analysis with microcomputers’ by Chou and Chou (Biosoft,
Ferguson, MO) calculates the | Cgy using linear regression to solve for the
best fit of the data to this logarithmic form of the median effect equation.
When actua values of F4/F, and drug concentration are plotted on log-log
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scales, the |Cg is the drug concentration that correspondsto y=1. The
Chou and Chou software plots log (F4/F,) versuslog (drug concentration)
on linear scales, and the IC isthey intercept (since log 1 = 0). However,
when using this method, F, cannot be zero and therefore must be changed
to aconsistent arbitrary number if no drug effect is seen at low drug
concentrations.

c. Other software can be used: () for nonlinear regression modeling of the
exponentia form of the equation, (b) for linear regression modeling of the
logarithmic form of the equation, or (c) for plotting F5 versus drug
concentration (or F, versus drug concentration) after Cg has been
determined by solving the median effect equation.

VI. QUALITY CONTROL

A. Critical evauation of HIV p24 antigen data derived from drug susceptibility testing is
imperative.

1. A repest infectivity titration and drug susceptibility assay should be performed if
data suggest that levels of virus replication at day 7 in the virus susceptibility assay
are unexpectedly either too low or too high. Each investigator will need to gain
experience in recognizing these parameters that suggest extremely low or high
levels of replication at day 7 in the virus susceptibility assay. Possible parameters
are, asfollows:

a Suboptimal virus replication could be a possibility if an assay resulted in
HIV p24 antigen levels < 25 ng/mL in the untreated control wells. While
such data may be anadyzable to obtain an ICg, it may not yield an ICxq
comparable to that obtained from an assay that resultsin higher levels of
p24 antigen.

b. The possibility that virus replication may have occurred at too high alevel
is suggested if evidence of early ballooning CPE is detected in drug-
containing wells on day 4. In that case, the possibility should be considered
that the day 7 harvest occurred after virus replication had peaked and that
“breakthrough” of drug sensitive virus may have occurred in the presence
of drug. For thisreason, the protocol includes a microscopic examination
of cultures for CPE on day 4.

B. The use of controls for donor PBMC variability in drug susceptibility testing is
recommended.

1. A potential source of inconsistency in the drug susceptibility assay is the variability
that is sometimes seen in the sensitivity of PBMC from different
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donorsto support the growth of HIV. When feasible, it is advisable to use a
designated pool of donorsin whose cells HIV-1 is known to replicate well. The
optimum is to use the same donor’ s cells for infectivity titration and susceptibility
testing of a particular isolate. The following optional controls can help to assess
the influence of donor PBMC variability on the replicative activity of HIV-1 and
the eventual calculation of 1Cgp.

a With each batch of PBMC, inoculate 200 TCIDg of a standard, well-
characterized ZDV -resistant isolate (e.g., AO18C) in triplicate wells
containing O, 0.1, and 1.0 yM ZDV. Expression of HIV-1 p24 antigen
should be similar in al these wells for such a high-level ZDV -resistant
isolate. Significant drug inhibition (>70% reduction at 1.0M relative to no
drug, for example) raises the possibility of inadequate virus replication
(“apparent” drug susceptibility) and calls into question the drug
susceptibility testing using this batch of PBMC and/or the infectivity
titration of the isolate.

VIl. LIMITATIONS OF THE ASSAY

This assay does not discriminate reliably between ddl-susceptible and ddl-resistant isolates, or
other agents not associated with at least 5 to 10 fold shifts in phenotypic drug susceptibility (e.g.,,
d4T, ddC).
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ADDENDUM I - HIV DRUG SUSCEPTIBILITY ASSAY WITHOUT TITRATION OF
VIRAL ISOLATE

. PRINCIPLE

ZDV drug susceptibilities of 47 viral isolates were determined in 7 laboratories using the standard
method described above (HIV Drug Susceptibility Assay) and two modified methods which
eliminate the titration step. In place of 1000 TCIDgq (determined by the titration step), 80-100
ML or 400-500 pL of viral stock supernatant were used to infect the donor PBMC in the Virus
Susceptibility Assay. The assays were then performed as usua. When the ICgq from the
standard and modified assays were compared, the majority of viruses were consistently classified
as susceptible, intermediate or resistant by all three methods. The zidovudine | Cg values tended
to be higher with the 400-500 pL input, therefore the lower input of 80-100 pL was chosen as a
substitute for the standard 1000 TCIDgq. This modification resultsin afaster and less expensive

assay.
1. PROCEDURE

1. Omit section V.B Virus Stock Infectivity Titration from the standard procedure.

2. Begin with section V.C Virus Susceptibility Testing Assay (for ZDV). In step 5,
substitute 100 pL of virus stock supernatant for the 1000 TCID 5q value that
would have been added to the 4 X 106 donor PBMC. Continue with the standard
assay as described.

1. REFERENCES
Erice A, BrambillaD, Demeter L, Penas JG, Brewster F, Stellrecht K, Reichelderfer PS, Mayers
DL, Bafour HH, Japour AS, and the AIDS Clinical Trias Group Virology Committee Resistance

Working Group. Simplified Susceptibility Assay for Human Immunodeficiency Virus Type 1
Clinical Isolates. Submitted.
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ADDENDUM II - SIMPLIFIED HIV DRUG SUSCEPTIBILITY ASSAY

. PRINCIPLE

Zidovudine susceptibilities for 525 clinical HIV-1 isolates were assessed using the standardized
drug susceptibility assay. Zidovudine ICgq values were calculated both before and after reducing
the number of replicates and zidovudine concentration testing in vitro. Excellent results were
achieved when the 0.001 uM zidovudine concentration was omitted and when duplicate rather
than triplicate wells were used at the remaining concentrations. In view of the high cost of this
labor-intensive assay, it is concluded that such aterations of the existing protocol are valid and
cost-effective.

1. PROCEDURE

A. In section V. C. 3. and related steps, set up the virus/drug concentration wells in duplicate
instead of triplicate.

B. In section V. C. 1. and related steps, prepare and use only five concentrations of
zidovudine (10.0 uM, 2.0 uM, 0.2 uM, 0.02 uM and 0 puM).

1. REFERENCES

Marschner I, Mayers D, Erice A, Smeaton L, Johnson V, Richman D, Reichelderder P, and

Japour A. Zidovudine Resistance Assay for Human Immunodeficiency Virus Type 1 Clinical
Isolates: Effect of Reducing the Number of Replicates and Concentrations. Submitted.
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DRUG RESISTANCE SCREENING ASSAY
NEN Life Science Products RT-Detect™ Method

. PRINCIPLE

Mutations in the HIV-1 reverse transcriptase (RT) gene have been shown to confer resistance to
both classes (nucleoside analogs and non-nucleoside RT inhibitors) of antiviral drugs that affect
RT. In vivo, nucleoside analogs are taken up by cells and converted to an active form before
being incorporated into cDNA and causing premature chain termination. Thus for zidovudine
(ZDV), the active form of the drug is ZDV-TP, for didanosine (ddl), it iSddATP. Non-
nucleoside drugs must also be taken up by cells, but do not require activation to function and are
thought to exert their effects directly upon the viral RT.

Because it has been reported that the RT isolated from ZDV -resistant isolates cannot be
distinguished from that isolated from ZDV-sengitive isolates by studying the effect of ZDV-TP on
enzymatic activity, it has become customary to determine the drug resistance of viral isolates by
examining the effects of adrug on the production of vira proteinsin culture. However, it appears
that most RT-inhibiting drugs other than ZDV, including both activated nucleoside analogs such
as ddATP and non-nucleoside inhibitors such as nevirapine do show differential effects on the
activity of RTsfrom sensitive and resistant isolates. There have also been some recent reports
that certain mutations leading to ZDV resistance cause kinetic differences in the enzyme.

The NEN Life Science Products RT-Detect™ assay (NEK-070A) is an end-point method for
measuring the amount of RT activity in a sample by quantitating the amount of cDNA produced
during the incubation period. When used with the NEN Life Science Products ddI resistance
pack (NEK-070I), the RT-Detect™ assay can be employed with an RT-containing viral extract
prepared from asingle 2 mL co-culture to evaluate the amount of cDNA produced in the absence
or the presence of various amounts of drug. This information can be used to calculate a 50%
inhibitory concentration (1Cso) that numerically represents the degree of resistance of the RT to
the drug. Because it includes a heteropolymeric template RNA, the RT-Detect™ kit can be used
to evaluate resistance to nucleoside analogs of any base. Like other methods based on RT activity
in the presence of drug, this method cannot distinguish between most ZDV-sensitive and -
resistant RTs.

1. SPECIMEN REQUIREMENTS

HIV-1isisolated by conventional co-culture techniques. This method uses 2 mL of supernatant
from a7 day co-culture.
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I11.  REAGENTS

The NEN Life Science Products ddI Resistance Pack (NEK-0701) contains the amount of each
component listed below, enough to use with two or more 96-well microplates, depending on the
component. |If the assay is performed as described here, the ddl Resistance Pack can be used for
at least 10-12 specimens. The entire ddl Resistance Pack may be stored at -20°C or below. |f
desired, Diluent A and 8X Buffer may aso be stored at 2 -8°C. Expiration dates are printed on
individual component labels and on the kit box.

rHIV-1 reverse transcriptase - One (1) via containing 50 pL of solution at 10 units/mL.

ddATP, 5 mM - One (1) tube containing 100 pL of 5mM ddATPin 10 mM Tris-HCI (pH 7.5)
with 1 mM EDTA.

Diluent A - One (1) bottle containing 5 mL of 10 mM Tris-HCI (pH 7.5) with 1 mM EDTA.
8X Buffer - One (1) bottle containing 2 mL of 400 mM Tris-HCI (pH 8.0) and 80 mM MgCl,.

The NEN Life Science Products RT-Detect™ 2-plate kit (NEK-070A) contains the amount of
each component listed below, enough to perform 192 individual reverse transcription reactions
(40 pL scale) and to anayze the products on two 96-well microplates. As described, the kit can
be used for 10-12 specimens if 7 levels of drug and a control are run in duplicate. The entire kit
should be stored at 2 - 8°C, but it is recommended to store the 20X Plate Wash Concentrate at
room temperature to minimize the formation of crystals. Expiration dates are printed on
individual component labels and on the kit box.

PEG Solution - One (1) bottle containing 100 mL of solution consisting of 30% (w/v)
polyethylene glycol 8000 in 0.4 M NaCl.

Lysis Buffer - Two (2) bottles containing 40 mL of solution consisting of 100 mM Tris-HCI (pH
8.0), 160 mM KCI, 1 mM EDTA, 3 mM dithiothreitol (DTT), 0.3% (v/v) Triton X-100, and 10%
(v/v) glyceral.

Template Solution - Four (4) tubes, each containing 1.1 mL of solution containing template RNA,
primer, dNTPs, DTT, and an RNase inhibitor.

4X Buffer - Two (2) bottles containing 4 mL of solution consisting of 200 mM Tris-HCI (pH 8.0)
and 40 mM MgCl>.

Positive Control DNA - Two (2) tubes containing 150 pL of a synthetic oligonucleotide

containing sequences complementary to both the Capture and the Detector Probes. The actual
concentration of DNA (between 1000 and 3000 fmol/mL) is printed on the label.
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V-Well Microplate - Two (2) 96-well microplates (one molded piece), to be used for RT
reactions.

Streptavidin - Coated Microplate - Two (2) 96-well microplates (12 strips of 8 flat-bottom wells),
in are-sealable bag with a desiccant pack, to be used for the ELOSA and Detection reactions.

Hydrolysis Reagent - One (1) bottle containing 4.0 mL of akaline solution.
Neutralization Reagent - One (1) bottle containing 4.0 mL of phosphate buffer.

Probe Diluent - Two (2) bottles containing 6.0 mL of buffer solution with salts, formamide,
protein and detergent.

Probe Solution, 50X - Two (2) tubes containing 110 pL of a 50X concentrate of the HRP-labeled
detector probe and the biotin-labeled capture probe.

TMB Substrate - Two (2) bottles containing 10 mL of 3, 3, 5, 5' tetramethylbenzidine (TMB)
solution.

TMB Stop Solution - Two (2) bottles containing 10 mL of acidic solution.
Plate Covers - Fourteen (14) adhesive plate covers.

20X Plate Wash Concentrate - One (1) bottle containing 100 mL. Additional 20X Plate Wash
Concentrate can be ordered from NEN Life Science Products (Catalog Number FP360).

Distilled or deionized water for diluting 20X Plate Wash Concentrate to 1X.

IV.  SUPPLIES AND EQUIPMENT

Lab coat

Gloves

Incubator or oven capable of holding the contents at 37°C

Automatic or manual microplate washer, vacuum source and trap, hand-held multichannel refilling
syringe, or awashing bottle for washing the microplate. Blank strip wells, for use in plate
washers with less than a full plate of test wells, are available from NEN Life Science

Products on special request

Disposable absorbent bench top paper and paper towels

Vortex mixer

Micropipettor(s) capable of accurately delivering 1 - 1000 pL

Reagent reservoirs for reagent preparation and additions, such as Costar Catalog Number 4870.
Due to small reagent volumes, not for use with Reaction Mix or ELOSA Mix

Microplate reader with the capability to read absorbance at 450 nm. Use of a 650 nm reference
filter is recommended
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Liquid household bleach for inactivation of biohazardous specimens
Polypropylene tubes for preparing dilutions of standards
Centrifuge and tubes for sample processing

V. PROCEDURE
A. Preparation of viral extract

1. Centrifuge 2 mL of supernatant from a7 day co-culture at 1500 x g for 10 minutes
to pellet cells and debris.

2. Add 1 mL of PEG Solution to the supernatant and keep at 4°C overnight.
3. Centrifuge at 2100 x g for 45 minutesto prepare avira pellet.

4. Resuspend the pellet in 300 pL of Lysis Buffer. This solution contains the RT
from the isolate. If desired, the solution may be stored at -70°C for at least 1
month before completing the assay.

B. Specific steps for measuring resistance to ddi

Testing for ddl resistance requires running asingle RT sample in the presence and absence of
ddATP (Ahluwadlia, et al., 1987). With the exception of the modifications described below, the
assay isidentical to that described in the RT-Detect™ kit manua and you must be familiar with
that procedure in order to perform atest for ddlI resistance. Before running the ddl resistance
assay for the first time, review the "Limitations of Procedure" (Section VII).

Differences from the RT-Detect™ kit manual

1. For ddl resistance, the 4X Buffer supplied in the RT-Detect™ kit is not used.
Instead, 5 pL of the 8X Buffer from the ddl Resistance pack and 5 pL of addATP
dilution are added. Thus a reverse transcriptase reaction for ddl resistance
contains the following components: 25 pL of Reaction Mix (consisting of 20 L of
Template Solution and 5 pL of 8X Buffer), 5 pL of solution containing a known
concentration of ddATP, and 10 pL of a standard RT or a sample containing RT.

2. Because many vira isolates contain too little RT to reliably measurein a1 hour
reaction, the reverse transcription reactions should be incubated for 24 hours.

3. Each RT sample must be run at least in the presence and absence of ddATP.
Running a number of ddATP concentrations as described below provides enough
data to permit the calculation of an 1Cg via the median effect equation (Chou and
Talaay, 1984; Chou, 1991).
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The procedure described below uses 2 strips of wells per sample to generate a 7-
point inhibition curve in duplicate. Thisamount of information permits the
calculation of an ICgp. To run fewer points, or compare to a cutoff value, adjust
the number and the preparation of ddATP dilutions accordingly to prepare the

necessary volume.

To prepare enough of each ddATP dilution for one full plate of wells, make a series of ddATP
dilutionsin Diluent A and label them as shown in the following table.

Labe Drug Added Diluent A MM in Tube MM in Assay
H |40 uL of ddATP, 5M 210 pL 800 100
G |50pL of H 150 pL 200 25
F |50 L of G 150 pL 50 6.25
E 100 L of F 100 pL 25 3.12
D 100 L of E 100 pL 125 1.56
C |50pL of D 150 pL 3.12 0.39
B [50puL of C 150 pL 0.78 0.09
A |None 100 pL 0 0

C.

b. Reaction Mixes - ddi

Set up 8 microcentrifuge tubes labeled A", B', C', D', E', F, G' and H' to correspond
to the tubes A through H that hold the ddATP dilutions. For each RT sampleto

be run, add:

48 pL of Template Solution

12 yL of 8X Buffer

12 pL of the correspondingly-labeled ddATP solution to alabeled
microcentrifuge tube. Thus, for an experiment with 3 samples and the
rHIV RT control, Reaction Mix A, for example, will contain 192 pL of
Template Solution, 48 pL of 8X Buffer and 48 uL of ddATP Solution A.

Specific steps for measuring resistance to Nevirapine

Although the ddATP and Diluent A are not used, it is still convenient to use the 8X Buffer and
rHIV-1 RT from the ddl Resistance Pack as a supplement to the RT-Detect™ kit to measure
resistance to nevirapine. At the time of this writing, nevirapine has just become commercially
available and it is not included in the kit. With the exception of the modifications described below,
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the assay isidentical to that described for ddI resistance and you must be familiar with that
procedure in order to perform atest for nevirapine resistance. Before running the nevirapine
resistance assay for the first time, review the "Limitations of Procedure" (Section VII).

1.

Differences from measuring ddlI resistance

Due to solubility limitations, Nevirapine must be dissolved and diluted in DM SO,

not in Diluent A.

In order to minimize the amount of DM SO introduced into the RT reactions
(DM SO can be inhibitory in large enough amounts) only 2 pL of Nevirapine
dilution is added to each Reaction Mix. This alters the amounts of solutions added

to prepare the Reaction Mixes.

Each RT sample must be run at least in the presence and absence of nevirapine.
Running a number of Nevirapine concentrations as described below provides
enough data to permit the calculation of an 1Cgq viathe median effect equation

(Chou and Talalay, 1984; Chou, 1991).

Preparation of Solutions for Day 1 - Nevirapine resistance

a Nevirapine dilutions

The procedure described below uses 2 strips of wells per sample to generate a 6-
point inhibition curve in duplicate wells. Thisamount of information permits the
calculation of an ICgp. To run fewer points, or compare to a cutoff value, adjust
the number and the preparation of Nevirapine dilutions accordingly to prepare the

necessary volume.

To prepare enough of each Nevirapine dilution for one full plate of wells, prepare a 100 mM
stock solution of Nevirapine in DM SO and prepare further dilutionsin DM SO as shown in the
following table.

Labd Drug Added DMSO MM in Tube MM in Assay
G |18 L of 100 mM Nevirapine 82 uL 18000 375
F |10puL of G 90 pL 1800 375
E [10uL of F 90 pL 180 3.75
D [(10uL of E 90 pL 18 0.375
C [10pL of D 90 pL 1.8 0.038
B (0L of C 90 pL 0.18 0.004
A |None 90 uL 0 0

b. Reaction Mixes - Nevirapine
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Set up 8 microcentrifuge tubes labeled A", B', C', D', E', F, G' and H' to correspond
to the tubes A through H that hold the nevirapine dilutions. For each RT sample
to be run, add:

48 yL of Template Solution

12 yL of 8X Buffer

10 pL of water

2 JL of the correspondingly-labeled Nevirapine solution to a labeled
microcentrifuge tube. Thus, for an experiment with 3 samples and the
rHIV RT control, Reaction Mix A, for example, will contain 192 pL of
Template Solution, 48 pL of 8X Buffer, 40 pL of water and 8 L of
Nevirapine Solution A.

Assay Day 1

Preparation of Solutions
a rHIV-1RT

Prepare a standard rHIV-1 RT dilution asfollows. Add 5 pL of starting RT
(supplied at 10 units/mL) to 95 uL of Lysis Buffer. Mix, and then add 10 pL of
the dilution to 240 pL of Lysis Buffer to give a solution containing 0.02 units/mL
of RT. Usethisfinal solution (0.02 unit¥mL) as the standard drug-sensitive RT
dilution for the test.

b. Samples

Culture supernatant samples (2 mL) are processed with PEG to give avira pellet
and resuspended in Lysis Buffer (300 L) as described above. The Lysis Buffer
samples are used directly without dilution for resistance assays.

C. Drug Solutions and Reaction Mixes. Described above.
Procedure

a For each sample or RT standard to be run, add 30 pL of the appropriate
Reaction Mix A'- H' to 2 wells in the correspondingly-labeled row of the
"v"-well plate. That is, Reaction Mix A' goesinto plate row "A", etc. Be
careful not to confuse Reaction Mix A" with drug dilution A, etc. Note that
there are only 7 Reaction Mixes described for Nevirapine, so one row will
either be empty, or can be used to run additional standards or samples.

b. Add 10 yL of each sample or RT standard to 16 wellsin two columns of
the plate. Each RT sample should be in 2 columns of wells and each plate
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row should have a different concentration of drug. Cover the plate, sealing
carefully to minimize evaporation. Incubate for 24 hours at 37°C.

Assay Day 2

1.

Preparation of Solutions
a ELOSA Mix

For each sample to be run, add 18 pL of Probe Solution and 882 L Probe Diluent
to aconical centrifuge tube to prepare ELOSA Mix.

b. Plate Wash

Prepare Plate Wash by warming 20X Plate Wash Concentrate at 37°C if necessary
to dissolve any crystals and then diluting it to 1X with distilled or deionized water.
About 500 mL of 1X Plate Wash is needed to prime an automated washer and run
one microplate. 1X Plate Wash should be made fresh daily.

Procedure

a Denaturation (and Hydrolysis of Template RNA)

1) Remove the plate cover and add 10 pL of Hydrolysis Reagent to
each well. Cover the plate and incubate 15 minutes at 37°C.

2) Add 10 yL of Neutralization Reagent to each well.
b. Sandwich Hybridization
1) Transfer dl the liquid from each v-well to a corresponding well in
the flat-bottom streptavidin-coated plate. If the plates were tightly
sealed, there should be about 40-50 pL of liquid in each well. At
this step, volume variations do not affect the assay results.

2)  Add50 pL of ELOSA Mix to each well. Cover, and incubate for 2
hours at 37°C.

C. Detection
1) Wash the plate 6 times with 1X Plate Wash.

2) Add 100 pL of TMB Substrate to each well. Cover, and incubate 1
hour at room temperature.
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3) Add 100 pL of Stop Solution to each well. Within 1 hour, read the
absorbance twice, once at 450 nm and once at 490 nm, using a 650
nm reference filter in each case if possible.

CALCULATION OF ICs

Signal Requirements

1.

If the absorbance of a samplein row A (no drug) islessthan 0.500, thereis
insufficient RT in the sample to give areliable ICg. Before running the resistance
assay on alarge set of samples, it may be wise to check the total RT activity of
each sample in a preliminary experiment to be sureit is sufficient to perform the
test. Inatest with 25 clinical isolates, 3 (12%) had insufficient activity to perform
the test.

If the absorbance of asample inrow A is off-scale a 450 nm (for example, greater
than 4.000 on a Molecular Devices plate reader), the absorbance reading at 490
nm (if it ison-scale) may be used to calculate the results. If the absorbance
reading at 490 nm is off-scale, the remaining RT sample sh